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PREFACE 



Ohio today faces a solid waste crLsis. We generate ever increasing amount^^ of solid waste while our waste dis^ 
posal capacity constantly diminishes. When these two developments converge we wili experience a crisis. Not 
least among the consequences will be reversal of Ohio's recent success in preventing litter, Ohioans have long 
e*yoyed con^^enient and inexpensive solid waste disposal and have not given the matter much thought. In- 
formed public opinion, intelligent public decision making and public action are called for now to forestall and 
ease the crisis. 

The Ohioans who follow us will have to contend with their waste and with the waste they inherit from us. 
From us they will inherit waste management methods and habits^ and they will devise their own methods, all 
of which will have practical limitations. They will face the same potential convei^ence of waste and disposal 
capacity, and the same need to fm*estall and ease the crisis. We owe them the least waste and the best methods 
and habits possible. We owe them something more. The next generation of Ohioans should be adequately in- 
formed about our waste and prep£U*ed with the skills to make intelligent decisions about what to do with it. 
They should have the opportunity to think about waste before they must contend with it as a public crisis. 

S«per Saver Investigators is about mUd waste, what it is and where it is generated, how we manage it and 
could manage it better, the consequences of mismanagement and the drain on our natural re^urces our waste 
represents for the environment. 

Super Sawr Investigators contains many hands^n, skill enhancing activities for elementary students. The 
ideas for these activities were generated at a week long workshop by a select group of Ohio elementary teach- 
ers actively involved in environmental studies education. The fruits of their labor are recommended to teach- 
ers and school districts and also to public agencies and parents who wish to teach children about an important 
locaU state, national and international environmental issue. 

Super Saver Investigators is produced as part of a comprehensive effort by the Ohio Division of Litter Preven- 
tion & Recycling to foster responsible waste management practices. The goal SwptT Saver Investigators is in- 
tended to serve through public education is to change for the better Ohioans' attitudes and behaviors toward 
their wastes. 




Mary L. Wiard, Chief 
Division of Litter Prevention & Recycling 
Ohio Department of Natural Kesoui^ces 



TABLE OF CONTENTS 



ACKNOWLEDCiMENTS p. iii 

• PREPACIC. s , , p" V 
TABLE OF CONTENTS p, vii 

INTRODUCTION 

The Solid Wastf O isis In Ohio p. A-j 

How To Use The Ouidobmik p. A-3 

Outline Of BackKJ ounti Information And Wastv Conct-pls Introduct>d p. A4 

Activity Descriptions p ^-g 

REFERENCE INDEXES 

Science and Social Studies Index p. B-2 

Learning Skills Index p. R.y 

Special Subject index p. B-U 

GLOSSARV/SSI VOC^ABULARY p. CM 

ANSWER KEYS p. IM 

INTRODUCING THE SUPER SAVEH INVESTIGATORS TO STUDENTS p. E-1 

CHAPTER ONE: The Matter of Waste p. 1 

BACKGROUND INFORMATION p. 

USEFUL WASTE p. V 

• NATURAL RESOURCES AND WASTE MATERIALS p. 11 
LITTER DICTIONARY COMPETITION p. J5 

DECOMPOSITION CONDITIONS p. 19 

THE ALIEN LriTER p. 25 

CHAFFER TWO: People and Waste p. 31 

BACKGROUND INFORMATION p. 33 

IT ALL BEGINS AT HOME p. 37 

WASTE IN THE WORKPLACE p. 41 

MAP OUT LITTER p. 45 

LIITER BY COMMUNITY p. 51 

AT THE SOURCE p. 55 

TIME TO CELEBRATE! BUT WAIT! p. 59 

CHAPTER THREE: Nature's Way With Waste p. 61 

BACKGROUND INFORMATION p. 63 

NATURAL RECYCLING p. 69 

COMPOST DWELLERS p. 79 

THE TINY BEASTIE'S FEAST p. 85 

• CHAPTER FOUR: l^hnology and Waste p. 89 
BACKGROUND INFORMATION p. 91 

CATCH 'EM IF YOU CAN p. 95 

ERIC vii O 



MAGNE'I'S AND METAPHORS p. 97 

SEI'ARATION MANIA p IO3 

HECYCUNd PAPEH p 107 

RECYCUNtJ FI.ASTIC p HI 

THE SHAPE OK RECYCLING p 115 

TO BURN OR NOT TO BURN p 119 

CHAPTER FIVE: Recycling and Saving Resouives p, 123 

BACKGROUND INFORMATION p. 125 

THE ORIGINAL SOURCE . p. 129 

RESOURCES IN THE LIFE OF A NEWSPAPER. p. 133 

now MUCH IK) WE USE? p 139 

RESOURCES SIMULATION p 145 

WHEN THEY'RE GONE, THEY'RE GONE p. I47 

TRAI)IN(i RESOURCES p 151 

RESOURCES AND CONFLICTS p. 153 

CHAPTER SIX; WasU- Out of Place p I57 

'! HIS LilTEREI) LAND IS YOUR LAND p. 169 

WASTE AND WORDS p I63 

THE LITTER POET p 169 

WASTE IN SPACE p 171 

CHAITER SEVEN: Unnatural Hazards In Nature p. 175 

RACK(JROUND INFORMATION p 177 

WUAT S UNDER WATER? p 179 

HOW DID Tins HAPPEN? p lg3 

DEADLY DRINK p Igg 

CONCENTRATED (^HEMICALS p. 189 

CHAPTER EIGHT: Hazard** In the Built Environment p. I93 

BACKGROUND INFORMATION p. I95 

SHABBY SHELTER p 205 

LITTER REALLY HURT ME p. 209 

IS THE WATER FIT 'IX) DRINK? p. 215 

W)LLUTION AROUND THE WORLD p. 219 

HAZARDS AND WASTE p. 223 

CHAPTER NINE: Wajite Age Choices p. 233 

'I HE WRAP UP p. 235 

TO BUY OR NOT TO BUY p. 241 

INDUSTRY CHANGING WASTE p. 245 

TRASH IN HISTORY p 249 

ER?C viii 



CHAPTER TEN: Waste and Wsstefal Habits p. 251 

COUNT DOWN TO LnTER p. 253 

INVASION OF THE POLLUTIANS p. 257 

SURVEY YOUR HABITS p. 261 

YOU HAVE INFLUENCE p. 267 

MERITORIOUS BEHAVIOR ... .p. 271 

CHAPTER ELEVEN: Getting Out the Message p. 277 

THE LITTER ALERT. p. 279 

SIGNS AND SLOGANS p. 281 

RECYCLING DRAMAS p. 287 

PUPPET DRAMAS p 291 

CHAPTER TWELVE: Reuse Enterprises p. 295 

TRASH TO TREASURE SAUE p. 297 

RECYCLEVILLE, USA p. 301 

CHAPTER THIRTEEN: Work, Waste and Money p. 319 

ECOLOGY CASH p. 321 

DOLLARS AND POUNDS p. 325 

OUR SCHOOL RECYCLES p. 329 

CAREERS IN WASTE MANAGEMENT p. 333 

CHAPTER FOURTEEN: Machines to the Rescue p. 339 

THE GREAT CAN CRUSHER CONTEST p. 341 

CHANGING MATTER IN ANALOGOUS WAYS p. 345 

RECYCLING SYSTEMS MAKE SENSE p. 355 

CHAPTER FIFTEEN. Citizens to the Rescue p. 365 

RULING OUT LITTER p. 367 

IT HAS TO BE DEALT WITH p. 373 

YOU HAVE A VOICE p. 375 

FISHY FISH p. 379 



ERIC 



ix 



THE SOLID WASTE CRISIS IN OHIO 



What Ih Happening 

Bi'ncath the manifcHtations of our atlluenw — the high risn? buildi«|(H, Ihe shiny aiitom<Ailcs, the aisles of 
abundant foodstufl'H — is a lK»ht?moth urowint; on trash and garba^fe. Each individual feeds this creature wv- 
oral pounds of solid waste each day. In Ohio thi.s adds up to more than 10 million tons of s«>Jid wiiste each yean 
Some solid waste is misplaced and slays with us as irritating littei; but most of it is buriiHi in the ijround. 

There is a prtibleni: the amount of s<ilid waste we pri>duce is increasing, while the amount otland in which we 
can safely bury it is decivasing. 48 of Ohio's 8S counties art* exptKrti^d to run out of approved landfill space by 
1991.^ States east of Ohio that have ahvady encountennl the same problem have In^gun exporting solid waste 
to Ohio. Knvinmnientaiists and legislators now sptNik of a gnnving solid waste crisis. 

We cannot ignore the problem. It will not go away. If we do mil act the result will he the poll u -on and degrada- 
tion of the land and waters on which we live and of which \w are the stewards. 

What Is to Be Done 

Our nearly total reliance on inex|)ensive landfiUing as the primary method of s*ilid waste disposal hascontrib^ 
uted to our solid wiiste crisis. However, we w ill never be able to abandon ctmipletely the practice of landfilling 
siolid wa.ste. We must find more land in which to bury solid waste, but it will harder to do and more expen-^ 
Hive. Pi-opcised new landfill sites must meet geological standards to protect against groundwater pollution. 
Once sited an appnnini modern siinitary landfill facility is subject to strict guidelines and tough enforct»ment. 
The costs of waste management facilities aca>rdingly go up. As Ohio grows, landspace becomes more valuable 
ff>r ri*sidenivs, farming, industry and wildlife pnAeclion. If like our eastern neighbors we export our waste 
westward, we can add the aist of transportation to cmr final waste disposal bill 

Tbeiv is no single simple solution. What is calUni for is a c<unpreb' nsive approach to solid waste thru includes 
w<frkable ways of reducing significant portions of the solid waste stream, in addition to appropriate placement 
and safe operation of sanitary landfills. Comprehensive planning ani* policy formation by citizens, communi- 
ties, government ofileials and n»presi»ntatives of business and industry will 1h' nece.ssaiy In planning we will 
have to take into acct)unt all the methods of waste reduction we can find. 

There ai-t* foiu* conmumly recognized ways of dealing with solid waste other than landfilling. We can nultav the 
amount of waste we produce by consuming less packaging and fewer gcKids m the first place. We can rvusv some 
consuint*r durables and build them for ext<*nded life. In doing so we p<istpone the time at which they biHJome 
wa.ste U) go to the landfill. We can rfcyc A' .some t>f our waste and postpone indefinitely the ni?ed to landfill it We 
can im merate solid waste that would t)t herwise go to the landfill to significantly ivduce its volume. By reduc- 
ing the amount of wastf» to be landfiUed. each alternative conserves landfill space, thei^by postponing the ne- 
cc»ssity of ccmdemning another piece of land U\ use as a landfill. Keductitm. reuse and recycling save landfill 
.space, but they also save one ! gy and other natural i-estnuTes. Similarly when waste is incinerated in energy 
rei-overy .systems to produce heat or electricity natural resources that would otherwise l>e buraed are con- 
served. 

Each alternative* has its limitations and its costs. In terms of impact on the envn-tinment, reduction and reuse 
are the hi\st alternatives, hut they do not promise to address a large enough portion of the solid waste stn?am. 
Waste incineration systems are expensive, have the potential for air pollution, and produce ash which must be 
appropriately landfilled. 

The Ohio Division of Litter Prevention & Recyeling (DLPR) recommends that recycling bi* taken seriously in 
solid waste planning. Tht^re are rei yeling systems and technologies for paper, yai-d waste, glass, plastic, alumi- 
num, rubber, oil, steel and other materials. 50'{ of Ohio's solid waste stream is recyclable material, but it is not 
practically posisible to recycle all of this. DLPR estimates that 2^ of all of Chios mM waste could be col- 
lected, cleaned and marketed. 

The most effjcient way to channel these materials away from the waste stream is through cmnmunity recy- 
cling elforts, called soune separation programs. Source separaticm means consumers separate glass, alumi- 
num and paper prtKluets land possibly many other items) at their homes and take the separated materials to 
recycling centers or put them out at the curb sci that special recycling collection trucks can pick them up. 
Source separation already exists in Ohio in communities that have for-profit and/or not for profit recycling col 
lection centers which provide consumers the opportunity to iwycle. A few commimities have initiated, or plan 
to initiate, curhside rollecticm of recyclables. School and civi^' groups collect recyclahles for many reasons. By 
•*lJndi-rs<tHndin); C)hioVS<»lid Wash* Oihj.s." 'llu' Ohio Alljatuv for tht» Knvironnu'ni uSt'pti'nJKT, 19S«> 



recycling th' y make money to support charitifs or t« purclmrH' hand i^fsUinu'^ and tither schm>| n»lated items. 

Many Ohio ViHryck-iH mv in<>tivat^*d by an i*tu iicnuni iital vlhk\ Nfilhin^i i.s nunv valuabU* far iht* perpetuation 
and pmU!Ctum of the natural envinwment than nature s 4>\vn m'yclinKprmes.s, Kei yclia^ human made mate- 
rials is an attempt to incorporate t^mw of the hahtnee and eiTiviency ill nature's way with waste into our own 
interactions with the environment. Because* the ri*eyclnig of human i^t^neratiHl wa^^te connervw ener|4>* and 
mtttiral rc»sourceH and reduces environmenta) poUuiifm. a n*cyclinj; ethic shtaUd he stnmg ai< the anti 
littering ethic has proven to he in ()hi<i. 

Suu»*ee reparation in Ohio has In^^n conducted on a small voluntary scale out much mure h pctssihle. One im 
portant mean*^ to motivate citizens to recyele and to implemenl rmclinf? opporl unities is tu educate our yountj 
about the vahien tif recycling and al>out caivful waste manaKemeni that is nect^ssary to i^aisiTVe ivsouirej^ and 
protect the envinmnK'nt, 

What Edueatcii^ Can I)o 

The youth of America can Ik* taught alwuit the threat to our i»nvironment created by litter, impniper wasli« dis 
posal and the failuie to reduas reusi* and recycle, Thnuigh the use of appmpriati' learning? activities, such as 
tho«e oflfeivd in this f^uide, elementary students should be able to Misun why they should not litter, why they 
should recycle and why they should take a publie interest in how waste is disposed of in their communities. 
'*Why?" is one of the first and niiKst jHTsistt nt <|uestions askinl V>y y<iun^ thildivn. Instead of presentioK an 
swers^ directly, the activities in this guidebook provide hands on ex^xTiences as well as skill building handouts 
in a manner which allows each student to investiijate and discover for himself or herself why he or she should 
become a Super Saver: 

• A Super Saver of nonit-newable rt»sources and energy. 

• A Super Saver of land. 

• A Super Saver of wildlife and of humun health 

• A Super Saver of an aesthetically pleasing envu^mment . 

The activities in this guidebook }3nivide opportunities for students to investigate tlu' environntental impacts of 
the generation uf Un-ge quantities of waste in our society and to investigate solutions to the waste crisis. The 
activities cross disciplines to link subjects of sc ience, sticial studic^s and language arts, often including exer 
cis€*s relatCMi to arts and crafts, drama and nmsic. The activiti^'S have alsfi b»en desigmni to impr^ive life hnig 
learning skills that include reading skills, writing skills, math skills and the ability to hyptithesize, to conduct 
experiments, to make inferences and deductions, to rworti data, tfHliink and writi« creatively and to coUwt in 
formation from inference sources. Ample opjwirt unities arr als(* rnadt* available to improve social skills and to 
build individual self conful i*nce through tin* use* f>i skill btsilding handouts and act ivitii's that rc*quin« cfw^pera- 
tion in gnmps, role playuig, and artistic creation. 

Super Stwir Ifivrsti^utnrs is reconnnendt»d as an instructional Xotj] that can be used to meet many of the iv 
quirenients of the •Knergy and Kesoun*e (Conservation' mandati* of the Ohi^i Department of Educaticm. The 
Ohio l>epartment of Kducatiioi reconum nds that, in regaiii to compoiu nts, eomvpts and understandings in 
Energy and Resource Conservation Education, the following hv eonsidert-d: 

1. That recognizt*d environmental issues such as * disposal of hazardous waste, chemical contamination of 
food and water supplies. resourc4» dopietion. and aesthetic degradatirai" In* a pcirl of i»nvin>nniental educa 
tion in the cla*^srooni. 

2. That the seven topical cati'M<>t'i^ s of Vnergv. iiMHl ami fibtM*. popuiation. land use, gomls and se rvices, envi 
nmnienial quality, and resource usv^' be discussi d and 'udied, 

3. That the ideal way to learn abcuit envircmmental issues j> in an interdisciplinary currindar organization 
involving ^'aesthetic, economic, ethical, governmental, mathematical, political, scientific, sociological, 
and technological aspects" of complex issues. 

4. That consideration be given to the i'acl thai in many schools departmentalization of elementary 
and sectmdary educatiim recjuires that ' tluse t nvironmental issues hv integrated into the disciplinary 
curriculum" 

SujHT Saver Inivsti^aUfrs is Iwjth comprehensive and Hexihle c nouj^h to mi^et these particular reconunenda 
tions, offering teachers a wide variety of activities \o choose from that can be integrated into what is normally 
taught. 
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HOW TO USE THE GUIDEBOOK 



The activities in Super Saivr Investigators form an environmental i^tudieH cuiTiculum integrating sptrcial con- 
cept» and subjedtB in science and social studies with life-long learning skills. Two indexes are provided to help 
teachers find activities that are compatible with what they normally t€!ach during the school year. The Sd* 
cnce and Social ^udiea Index is a guide for finding activities that relate lo specific concepts and skills in 
elementary science and scK^ial studies. (Many erf these activities contain lani^uagis math and/or fine arts exer- 
cises.) The Learning Skills Index is a guide for finding activities that enhance particular life long learning 
skills, A l^iecial Subject Index is provided identifying activities that relate lo particular sulyects of waste 
management and tD apeciftc educational concerns such as activities appropriate for the giiled or for school fund 
raising prefects, etc. These three indexes are in Section B. 

Background Information has been provided in j^ven of the fifteen chapters of activities. The first tw^i chap- 
ters of backg* ound information and activities serve as an intrcKiuction to solid waste concerns: Chapter One 
deals with science itmcepts and Chapter Two with social studies conceptis!. It is recommended that the back^ 
ground information of these first two chapters be read carefully and that a selection of activities from these 
two chapters be u.ied tefore others to introduce students to solid waste problems, lb help teachers understand 
the broad range o1 subjects a^u^iated with waste management, an outline of »ill the subjects? addres^MiHl in the 
seven chapters of background information is provided below. (The italici^, numbered items are important 
terms and concepts which are helpful to know when conducting the activities. Additional terms and concepts 
appear in the iHK^abulary^ of each activity and are defined in the glossary.) 



OUTUNE OF BACKGROITND INFORMATION 
AND WASTE CONCEPTS INTRODUCED 



CHAPTER It THE MATTER OF WASTE 

A* M^t are we thrawing away? 

1. garbage 

2. refuse 

3. rubbish 

4. tmsh 

6. scrap 

6« solid wante 

7. refuse analysis 

8. municipal solid waste 

B* Reduce and Reuse 

1, reduce 

2, reuse 

C. Recycling and Saving Resources 

1. waste 
2* useful 

3, recycle 

4, reneumble resources 

5, non-renewahle resources 

D. Understanding WaBte and the Disposal of 
Waste 

L demmposition 

2. biodegraiiable 

3. non-biodegradable 

4. weathering 

6, oxidation 

6. organic 

7, inorganic 

8» human-made 

9. natural 



CHAPTER III: NATURE'S WAY WITH WASTE 

A. Nati.ic'8 Recycling System 

1. decomposi*rs 

2. /iinj!?i 

3. bacteria 

4. humus 

5. scai^ngers 

B. Comimsting as a Form of Recycling and Waste 
Management 

1. wmpost 

2. anaen}biv bacteria 

3. aenfbic bacteria 

4. arroftic composting 

C. The Requirements of Composting 

D. Making Compost 

E. When is compc^t ready? 

R Variables and Experimenting 

G. The Value of Compost 

CHAPTER IV: TECHNOLOGY CHANGING 
WASTE 

A. Changing Prof^rties of Waste Matter 

1. physival properties 

2. i'hemical properties 

3. energy reawery 

4. resource rei^}wry 

5. i so form rery cling 

6. heteroform recycling 



E. Landfills and What Happens to Waste in Them B. Recycling Processes 



1. landfdl 

2. household hazardous waste 

3. leachate 

4. methane 

CHAPTER II; PEOPLE AND WASTE 

A. Waste at Home, School and Work 

B. Litter and Littering 
1, litter 

C. Litter and the Law 

D. Keeping America Beautifu! 



1. separation 

2. transformation 

3. vtmtaminants 

C. Separation Tfechniques 

1. Siiurce separatiim 

2. manual separation 

3. mechanical separation 

4. ferrous metals 

5. nonferrous metals 

D. Transformation Processes 

1. physical changes in the state of matter 

E. Energy Recover)' 

1. refuse derived fuel 




A-4 



CHAPTER V: RECYCLING AND SAVING 
RESOURCES 

A. Recycling Materially for Manufacturing 

L primary materials 
2, secf^ndary materials 

B. Saving Energy 
L fihssH fueh 

C. Saving Resources 

1, nonrenewable resounds 

D. Saving the Environment 

E. Saving Resources by Burning Waste 
1. energy revotn^ry systems 

F. The Incineration Controversy 

1. dioxin 

2. fly ash 

3. bottom ash 

CHAPTER VII: UNNATURAL HAZARDS IN 
NATURE 

1. aceiiientii 

2, bioaecu mutation 

CHAPTER VIH: CHEMICALS AND WASTE 
MATTER: SOURCES OF POLLUTION 

A. Chemical Compoundi^ and Hazardous Waste 

1. elements 

2. etunpoundH 

3. orf^anic viympounds 

4. inorganic mmpnunds 

5. hazardous 

6. acute toxicity 

7. chnmic toxicity 

8. household hazardoUH waste 

9. leachate 



B, Water and Tbxic Waste 

1. groundwater 

2. aquifers 

3. surface UHiter 

4. nutrients 

5. eutrriphication 

6. toxic organics 

7. toxic metah 

C, Solid and Hazardous Waste Disposal: What can 
be done to prott^t health and the 
environment? 

1, biological treatment 

2, physical treatment 

3, chemical treatment 

D, Hazardous Waste Disposal and Legislation 

1. U,S, Environmental Protection Agencv 
(EPA) 

2. Resource Conservation And Reawery AH 
(RCHA) 

3. Superfund 

4. Clean Water Act 

E, Household Hazardous Waste and What Tb Do 
With It 

F, EXAMPLES OF HOUSEHOLD HAZARDOUS 
WASTE 

G, A GUIDE TO SAFE DISPOSAL OF HOUSE 
HOLD HAZARDOUS WASTES 
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ACTIVITY DESCRIPTIONS 



Hie layout of each activity description allows for ease in finding activities by chapter number, in using 
handouts and in understanding^ how to conduct each activity. 



r 



Title of activity 



Action or message ^ 
illustration indicating 
skill or tliemt^ which is 
the focus of the activity 



Indication of 
appropriate grade levels 




Content and learning 
sf^^ills (in italic^) 
described 



General description of 
activity 

Reference to concepts in' 
Science and Social 
Studies Index 



RKSOURCES IN THE UFE 
OF A NEWSPAPER 



Ktudrntft m\\\ far w 

Method 



IHiivllMa: u^fuia rU^ pe;i<>d^ 
f^dhiti Is: KtfiM^ J^ii|{t\ii«p Art*. 



Preparation 



Vocabulary ffiir^* l^ttHf.* mjlut.t' 



Handouts 
ProeedureR 

r«» matifiHbi, t« run msrtoinrx. ;o n\n 

dti9«ra» bAfidcHil affftftf«ff ifV> lh«s 
thriv arv tnafty |x»fi*fblr annMTfK di'prttdinf; 
upon irtml HiHdnrHA infrf M(f^ ^ th** sOji^ tif 
Ibr pTBctsw <M^ br Unn^ b*rk te thr sun « rn 

trtm nminrnrwaMr rr#qi«rc^ f b» Mu^nUi mrti 
U*m tpg? Mitt mtd tTKT* »r rc^^abW, w! i»n*J 
»r»fi on- •re m>«pHfrw«b^^ AUo, fiM^rv m»y Iw 

RTvmtrn •fl«*lfK-jt>f luh^al tbrmt}! nndi<jfwf> 
li«hl« te Ikf m«rfjinp*'. »hKit K UMir4 

Um*i «tt#{Wrftli»4rdiKY i^fn uf rr«rfi{» and 

# rnn!i»«r tbf> d<M:iw«''»i'fi y\ f-Awynf tf^Jyirr 
Tt^-nXa hy rvadt^^ tht- Mint, frUf^ «*u< /Vfti^ 
rfi^Kf « .VriniM^fvf- Kii%« «.ilM<k'Rt» id«(ili!\. 
tMiM>d *«i *<tiit tFAdtnii «f Ibr Mw>, wK«( sd^' 
l#«»«f»1 fu* tuv md rt^wfurrrn Hfi' in m Tjr«« 

Onsit wIjSptH iif ft rtrwiifj^^r'ii Uir ithrr ihtn fhp 
Ummh r«n (fir l^ni^tlt 'ir n^v'clti^^ if *t« 



»^b.t< 



Evaluation - 

«/« ViW r „ I*, r^pb-tf* 
U H^ivr MtJiit Mt"- UM' «'rir«i,bi|H'ftl«>t Ut h»«k up 
ynttrs^ **tT eiy*kmi; n!«mmufti. *f>d«tf 

* uwrti If) mjikr ihifM- Tii«l«tr uti\ 



Chapter designation in 
ccwrner, away from spine, 
for easy reference 



'All handouts listed in 
order of their use in the 
PrcN?edure8 



Step by step 
explanation for 
conducting activity 



'Method(s) of evaluation 
described 



-Source of activity 
identified 



HANDOUT FORMAT 



Title of activity beside-- 
chapter number (away 
from spine for easy 
reference) 



OKA NKWSFAPKK 



tifhrrihim: f*ui ih^> wnl** tn from tv '9" NnrnNY nhnutd thv 
fir^t »»vf»fit ThiMP art' two fjwwi mmnrrh fw number 'S# " P«l a 'HJ" by the hpKt 
nntiwer and h'avf thi- olJwr In the apiKv at Ihp Kitlurn «ilht> {M^r^ trli why 





-^Title of handout (toward 
spine) 

.Directions for 
completing the handout 
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REFERENCE INDEXES 



SCIENCE AND SOCIAL STUDIES INDEX 



P- B-2 
p. B-7 
p. B-U 



LEARNING SKILLS INDEX 



SPECIAL SUBJECT INDEX 



In each index, activities are listed under various categories. For each activity, the chapter in which it may be 
found is indicated in parentheses, and letters d^ignate recommended grade levels. Only two grade level desig- 
nations have been made: 

"P" (primary) indicates activities appropriate for grades K 3 

"I" (intermediate) indicates activities appropriate for grades 4-6 

Most of the activities can either be modified by teachers or only partially used to be made appropriate for any 
elementary grade level (hence the P/I indication in the case of many activities). At the end of the Special Sub- 
ject Index is a listing of activities which are recommended for gifted intermediate age students or for students 
ir junior high classrooms. 



1 ■ 
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SCIENCE AND SOCIAL STUDIES INDEX 



For each lesson concept described below one or more activities are listed by chapter (in parentheses). The index 
is based on the following numerical-decimal system: 

Science 

1. = Physical Science concepts 

2. = Earth Science concapts 

3. = Natural Science concepts 

4. = Human Health concepts 

Social Studies 

6. = Geography concepts 

6. ~ Economics concepts 

7. - Human Behavior concepts 

8. ~ History and Democracy concepts 

SCIENCE CONCEPTS 
1. PHYSICAL SCIENCE: MATTER AND CHANGES IN MATTER 

1.1 Properties of matter Materials have special physical properties that can be detected by use of the 

senses. These properties include color, shape, texture, weight and odor. The properties of materials 

are important for specific uses. 

Litter Dictionary Competition (1) I 

Magnets and Metaphors (4) p/j 

Recycling Paper (4) I 

1.2 Changes in matter Change means that things become different over time. Changes can be produced 

by people, by natural forces; some chants are slow, some are rapid. Changes in matter can be ob- 
served and described. 

Decomposition Conditions (1) I 

The Tiny Beastie's Feast (3) I 

lb Bum Or Not lb Burn (4) I 

1.3 States of matter Matter can change form to be one of three states: solid, liquid or gas. When matter 

changes from one form to another, the total amount of matter remains unchanged. Ibmperature 
changes have effects on matter; heat is important for turning a solid into a liquid or a gas. 
Recycling Plastic (4) i 

lb Bum Or Not lb Burn (4) I 

The Shape Of Recycling (4) I 

1.4 Sorting and separating Objects can be sorted and separated based on physical and chemical proper- 

ties. These properties include the abilities to float or sink in water, to bend or break under pressure, 

to be attracted to magnets or not, to support combustion or not. 

Catch 'Em If You Can (4) P 

Magnets And Metaphors (4) P/I 

Separation Mania (4) I 

1.5 Physical and chemical changes Changes in matter can be distinguished as either physical changes 

or chemical changes, based on physical and chemical properties of matter. Physical properties re- 
lated to physical changes include boiling and freezing points and the ability to bend or break under 
pressing. Chemical properties related to chemical changes include the ability to rust or to bum. 
Recycling Paper (4) i 

Recycling Plastic (4) I 

The Shape Of Recycling (4) i 

lb Bum Or Not lb Bum (4) 1 



is 
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Machines Machines are devices that make work easier by chanffing the direction of a force applied to 
an object. Examples of simple machines are inclined planes, levers, pulleys, gears and wheels and 
axles. ComiK>und machines are machines made up of more than one simple machine. 
The Great Can Crusher Contest (14) 1 

Changing Matter In Analogous Ways (14) I 

Recycling Systema Make Sense ( 14) J 

Systems Systems are defined by the interaction of objects which create changes in matter. Systems 
can be machines or living organisms. Systems are often described as cycles. Analogies can be made 
based on descriptions of two ur more cycles or systems. 

Natural Reeling (3) P/I 

The Great Can Crusher Contest (14) I 

Changing Matter In Analogous Ways <14> I 

Recycling Systems Make Sense (14) I 

EARTH SCIENCE: SOURCES OF ENERGY AND MATERIALS 

Sources of energy Most of the energy we use is the ener^o^ of the sun stored in fuels. Fosral fuels ex- 
tracted from the earth are used widely in industrial societies to provide energy. Coal, oil and gas are 
nonrenewable souires of energy which can be saved by using alternative forms of energy. 
Resources In The Life Of A Newspaper (5) P/I 

Sources of materials The earth supplies us with materials that we use to make products. These ma- 
terials can be ide itified as made from either renewable resources or made from nonrenewable re- 
sources. Consequences of the increasing use of nonrenewable resources can be predicted 
hypothetical ly 



Useful Waste 


(1> 


pa 


Natural Resources And Wastt» Materials 


(1) 


P/I 


The Original &)urce 


(5) 


P/I 


How Much Do We Use? 


(5) 


I 


Resources In The Life Of A Newspaper 


(5) 


P/I 


When They're Gone, They'j*e Gone 


(5) 


I 


Resources Simulation 


<5) 


P/I 


Industry Changing Waste 


(9) 


I 


Recycling Dramas 


(11) 


I 



Soil quality Good soil is a valuable resource. The contents and characteristics of good soil and poor 
soil can be identified. Poor soil can be enriched. Good soil can become contaminated by pollution. 
Compost Dwellers (3) I 

The Tiny Beastie s Feast (3) I 

l>eadly Drink (7) I 

Types of soil Different types of soil (clay, loam, sand) hold different amounts of water. 
Compost Dwellers (3) I 

NATURAL- SCIENCE: UVING ORGANISMS AND ECOSYSTEMS 

Ecosystem Organisms live and interact with each other in particular en^ ronments. These environ- 
ments can be defined as habitats or as ecosystems which provide the needs of plants and animals. 
Ecosystems involve boundaries and relationships among plants and animals which can be described 
through careful obbervation. 

The Alien Utter (1) I 

What's Under Water? (7) P 




3.2 Food chain Living organisms need other living or non4iving things for food. Living things can be af- 

fected by polluted soil, water, or air, Contaminants can be passed along food chains concentrating in 

ever greater quantiti^, sometimes ending with human consumption. 

Deadly Drink (7) I 

Concentrated Chemicals (7) I 

Fishy Fish (15) I 

3.3 Decomimsitifm Scavengsm and de<n}nip:»er8 return minerals to the soil and keep dead matter from 

accumulating in the environment. Il^miK^rs include bacteria and fungi (molds, mushrooms, 

yeast); scavengers include rats, snails, hyenas, sea gulls. 

Decomposition Conditions (1) I 

Natural Recycling (3) P/I 

Compost Dwellers (3) I 

The Tiny Beastie's Feast (3) I 

3.4 Wildlife Animals move and acquire food in many ways. They fly, hop, swim, go slow or go fast to 

travel or to catch food. Animals Bsek different forms of shelter for warmth, reproduction and protec- 
tion from predators. 

The Alien Utter (1) I 

How Did This Happen? (7) P 

Shabby Shelter (8) P/I 

4. HUBiAN HEALTH: POLLUTION AND THE ENVIRONMENT 

4.1 Disease organisms and harmAil chemicals Small animals and microorg^misms are dependent on 

an environment suited to their needs for food, water, tempemture and shelter, lb meet their needs 
some organisms, which are harmful to hunmn hi^th, can ent«r the human body in many ways: 
through breaks in skin or through contaminated water supplies. Harmful chemicals that have con- 
taminated plants w animals can he ingested by humans creating health problems. 
Shabby Shelter (8) P/I 

Litter Really Hurt Me (8) I 

Fishy Fish (15) I 

4.2 Protecting health Pef^le can change the environment of disease organisms to protect human 

health. Water can be purified through filtration and through the application of heat, cold, acids, salt 
solutions and antiseptics that inhibit bacterial growth. Ibxic wastes can be ti^ated and disposed of 
properly, techniques can be used to contain and dispose of waste materials so that they do not at- 
tract organisms harmful to htmian health. 

Is The Water Fit lb Drink? (8) I 

Hazards And Waste (8) I 

Industry Changing Waste (9) I 

Fishy Fish (15) | 
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5. GEOGRAPHY: PLACES PEOPLE LIVE, WORK AND PLAY 

6.1 Community and Home People live in homes with different rooms. People live, work and play in di- 
verse ways in different communities: urban, suburban, rural, ranch. Communities are maintained 
by the interactions of people working in different oo;upations. People also interact for enjoyment 
through participation in recreational activities. 



It All Begins At Home 


(2) 


P 


Waste In The Workplace 


(2) 


I 


Map Out Litter 


(2) 


P/I 


At The Source 


(2) 


P/I 


Litter By Community 


(2) 


I 


Time lb Celebrate! But Wait! 


(2) 


I 


What's Under Water? 


(7) 


P 


Count Down Tb Litter 


(10) 


P 


The Litter Alen 


(U) 


P/I 


It Has lb Be Dealt With 


(15) 


P/I 
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5.2 Geographical regions The United States is made up of geographically diverse regions thai include 

plains, deserts, seacoasts, plateam, highlands, etc. 

This Littered Land Is Your Land (6) P/I 

5.3 Aesthetic appreciation Natural and built environments have l^auty that can be appreciated. They 

provide for aesthetic needs «f people. People have feelings rbout specific features of natural and 

built environments* 

Map Out Litter (2) P/I 

This Littered Land Is Your Land (6) P/I 

Waste And Words (6 ) I 

The Litter Poet (6) I 

5.4 World Geography The United States shares similar problems with other countries of the Earth. 

Pollution Around The World (8) I 

5.5 Solar system The Earth is part of a solar system. 

Waste In Spaa? (6) I 

6, ECONOMICS: MAKING CHOICES ABOUT THE USE OF RESOURCES 

6. 1 Choices and resources Individuals, families, communities and nations must make choices about us- 

ing resources to satisfy needs and wants and to pnitect the future supply ctf resources. People spend 
money to get things they need or want. Consumer decisions are an important part of a free enter- 
prise economy. 

Useful Waste (1) p/J 

Tb Buy Or Not Tb Buy (9) P/I 

You Have A Voice (15) I 

6.2 Starting a business Business enterprises provide goods and% services to a community. Young stu*- 

dents have skills and resources to contribute to an enterprise: either profit or nonprofit in nature. 
Students can identify the:r own resoun;es (wagon, bike, personal skills) and skills which can be used 
to provide goods and services for others. Aside from personal resources, there are many other re- 
quirements for starting a business. 

RecyclevillcUSA (12) P/I 

Ecology Cash (13) I 

Our School Recycles (13) P/I 

6.3 Exchanging goods and services Money is a medium of exchange that facilitates the distribution of 

goods and services. However, money is not always required to acquire or provide goods and services; 

sometimes old items can traded or reused to create something artistic or useful or both. Based o:i 

supply and demand (needs or wants) objects have different values. These values can be expressed 

monetarily or by bartering one thing for another. 

Trading Resources (5) P/I 

IVash To TVeasure Sale (12) P/I 

Recycle ville.USA (12) P/I 

Dollars And Pounds (13) I 

6.4 Carcere Human resoum?s used in the production of gcKxis and services are shared through a divi- 

sion of labor. Career preparation is based on desire, education and occupations and opportunities 
available. 

Careers In Waste Management (13) I 

6.5 Worid resources People and nations are interdef^ndent because they share the Earth s resouiws. 

Natural resources exist in varying amounts in different countries. Different countries produce and 
wll different resource materials and products to each other Hypothetical prcniictions can be made 
as to wha* will happen as more and more nonrenewable resources are used to meet the world's eco- 
nomic needs. 

Resources Simulation (5) P/I 

When They're Gone, They're ihyne (5) I 

Resources And Conilicts (5) P/I 




7. HUMAN BEHAVIOR: SOCIAL LIFE AND LEARNING 

7 A Groups^ and behavior People learn l^havtors from the groups with which they interact. Family 
members, friends^ and f^^er groups influence how f^ple behave. People have certain roles and sta^ 
tus povsitiont* within groups. DiiTerent groups and individuals have difTerent values. 
Invasion Of The PbllutianB (10) P 

You Have Influence (10) I 

You Have A Voice (15) I 

7.2 NorniK. rules and lawf? Members of groups are governed by norms, rules and laws. Norms vre ex- 

pected ways of behaving that can be expreased in rules or formalized into laws. Rules are based on 
particular nituationss at home, at school and in social organizations. 

Ruling Out Litter (15) P/I 

7.3 I^eaming and habit formation The ability to learn enables people to modify tiieir behavior and 

their environment. Habits can be learned or changed through conditioning (l^havior modification) 
and insight. People learn things from a variety of sources, including teachers, museums, books, par- 
entis, other students, the media and reference books. 

How Much Do We Use? (5) I 

Count Down lb Litter (10) P 

Survey Your Habits (10) I 

Meritorious Behavior (10) P/I 

The Litter A lert ( U ) P/I 

Puppet Dramas (11) I 

Recycling Dramas (11) I 

7.4 Symbols and signs Symbols and signs in the environment evoke physical and psychological re- 

sponses from pi^ople. Symbols and signs ^rve specific purpo^s and have special meanings. 
Signs And Slogans (11) P/I 

8, HISTORY AND DEMOCRACY: CHANGE AND PLANNING FOR THE FUTURE 

8.1 American history American society has undergone many changes and continues to change. Specific 

chan)4es have taken place in American life in the past 50 years which enable us to compare and con- 
trast present Hfentyles with those of previous generations. Changs have created new problems. 
Waste In Spncv (6) I 

The Wrap Up (9) p 

To Buy Or Nut TV) Buy (9) P/I 

Indu.stiy Chanjjing Waste (9) I 

Trash In History (9) I 

8.2 Lm^al democracy ( j>nimunities can plan to meet their needs in a democratic way. Local govern- 

ments and town councils provide means for citizens to nrnke dmsions in their communities. The 
roles and functions of citiwns as community memben? can be identified. There are consequences to 
\w siiffeix»d if a community does not take care of its resounres. Some community actions may not 
serve the public interest. 

The Litter Alert (11) P/I 

It Has lb Be Dealt With (15) P/I 

You Have A Voice (15) I 

Fi.shyFish (15) I 
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P/I 

P/I 
I 
P 
P 
P/l 
I 

P/I 
I 



THimi.\a SKIIMS 

CLASSIFY 

Useful Waste ilj 
Natural Resourcps & Waste 

Materials ( 1 ) 

Waste In The Workplace (2) 

It All Bcijins At Hoitif (2) 
Catch 'Em If You Can (4) 
Magnets & Metaphurtt (4) 

Separation Maniu (4) 

The Original Sourct) (5) 

Hazards And Waste (8> 

lb Buy Or Not lb Buy (9) 

The Wrap Up (9) 

Meritorious Behavior (10) 

Trash lb Treasurt^ Sale (12) 

Ruling Out Litter (15) 

RANK ORDER 

Useful Waste (1) 

Decomposition Conditions (1) 

Fishy Fish (15) 

PROCESS ORDER 

Natural Recycling (3) 
Resources In The Life 

Of A Newspaper (.*)) 

Our School Recycles (13) 
Recycling Systems Make Sense (14) 

MAKE CAREFUL OBSERVATIONS 

Decomposition Conditions (1) 

The Alien Litter (1) 

Magnets & Metaphors (4) 

1\) Burn Or Not Tky Burn (4) 

Is The WaU^r Fit Tb Drink? ( 8 ) 

You Have Influence ( 10) 



INTERPRET SYMBOI^ ON A MAP AND FIND 
LOCATIONS 

Map Out Litter (2) P/I 

Fishy Fish (15) I 

INTERPRET ILLUSTRATIONS 



MAKE COMPARISONS AND ANALOGIES 



Map Out Litter 


(2) 


P 


At The Source 


(2) 


P/I 


Natural Recycling 


(3) 


P/I 


Hazards And Waste 


(8) 


I 


lb Buy Or Not lb Buy 


(9) 


P/I 


Chengmg Matter In 






Analogous Ways 


(14) 


I 


Recycling Systems Make Sense 


(14) 


I 



WEBBING CONCEPTS 

Natural Recycling 
How Much Do We Use? 



The Alien Litter 


(1) 


I 


Natural Recycling 


(3) 


P/l 


The Shape of Recycling 


(4) 


I 


ReHource» Simulation 


(5> 


P/I 


W nen l ney re iione. 






They Ve Gone 


(5) 


I 


Resources And Conflicts 


(5) 


P/I 


The Wrap Up 


(9) 


P 


Changing Matter 






In Analogous Ways 


(14) 


I 



BIAKE INFERENCES AND DEDUCTIONS 



P/I 


BASED ON REASONING 






p 


Decomposition Conditions 


(1) 


I 


P/I 


It All Begins At Home 


(2) 


P 


P/I 


Waste In The Workplace 


(2) 


I 


P/I 


At The Source 


(2) 


P/I 




Litter By Community 


(2) 


I 


r/1 
I 
I 


Time lb Celebrate! But Wait! 


(2) 


I 


Compost Dwellers 


(3) 


I 


Separation Mania 


(4) 


I 


Resources In The Life 








Of A Newspaper 


(5) 


P/I 


P/I 


When They're Gone, 








They're Gone 


(5) 


I 


P/I 


ResourcoH And Conflicts 


(5) 


P/I 


P/I 


How Did This Happen? 


(7) 


P 


I 


Concentrated Chemicals 


(7) 


I 




Pollution Around The World 


(8) 


I 


I 
I 


Hazards And Waste 


(8) 


I 


Count Down lb Litter 


(10) 


P 


PI 
1 
I 
I 


Careers In Waste Management 


(13) 


I 


Changing Matter In 






AnalOf^us Ways 


(14) 


I 


Recycling Systems Make Sense 


(14) 


I 


Fishy Fish 


(15) 


I 



PROBLEM SOLVING AND 
DECISION MAKING SKILLS 



RESEARCH USING SOURCES OP INFORMA- 
TION 

The Original Source 
Shabby Shelter 
Industry Changing Waste 
Changing Matter In 
Analogous Ways 



(5) 
(8) 
(9) 



P/I 
P/I 
I 



a4) 



I 



CONDUCT A SURVEY 

Litter Really Hurt Me 
Trash In History 
Survey Your Habits 



(8) I 

(9) I 

(10) I 



(3) 
(5) 



P/I 
I 



coLuscrr and organize data 

Waste In The Workplace (2) I 

How Much Do We Use? (5) I 

IDENTIFY OR HYPOTHESIZE CAUSE AND 
EFFECT 

Deadly Drink (7) I 

Fishy Fish (15) I 

ANALYZE CONSEQUENCES AND SUGGEST 

AUERNATIVES 
When They're Gone, 

They're Gone (5) I 

Waste In Space (6) I 

lb Buy Or Not lb Buy (9) P/I 

IVash lb Treasure Sale (12) P/I 

Tfou Have A Voice (15) I 

CONDUCT EXPERIMENTS TO TEST HY- 
POTHESES OR TO TEST VARIABLES USING 
TEST SAMPLES AND CONTROL SAMPLES 



Decomposition Conditions 
The Tiny Beastie's Feast 
lb Bum Or Not lb Bum 

(demonstration) 
Deadly Drink 



(1) 
(3) 
(4) 



TO 



(7) 

SCIENTIFIC 



PROPOSE SOLUTIONS 
PROBLEMS 

Separation Mania 
The Great Can Crusher Contest 
It Has lb Be Dealt With 
Fishy Fish 

PROPOSE SOLUTIONS TO PROBLEMS IN 
VOLVING BEHAVIORS 



(4) 
(14) 
(15) 
(15) 



I 
I 

P/1 
I 



Time lb Celebrate! But Wait! 


(2) 


I 


Resources And Conflicts 


(5) 


P/I 


What's Under Water? 


(7) 


P 


Invasion Of The PoUutians 


(10) 


P 


Survey Your Habits 


(10) 


I 


You Have Influence 


(10) 


I 


Meritorious Behavior 


(10) 


P/I 


The Litter Alert 


(11) 


P/I 


Ruling Out Litter 


(15) 


P/I 


It Has lb Be Dealt With 


(15) 


P/I 


Fishy Fish 


(15) 


I 



psYCHomroR skius 

MANIPULATE MATERIALS TO CONSTRUCT 
PROJECTS 



Natural Resources And Waste 






Materials 


(1) 


pa 


It All Begins At Home 


(2) 


p 


Trading Resources 


(5) 


P/I 


The Litter Alert 


(11) 


p/i 


Puppet Dramas 


(11) 


I 


Recycling Dramas 


(11) 


I 



Recycleville, USA (12) P/I 

The Great Can Crusher Contest (14) I 
It Has lb Be Dealt With (15) P/I 

MANIPULATE EQUIPMENT AND MATERI- 
ALS FOR EXPERIMENTS AND DEMONSTRA- 
TIONS 



Decomposition Conditions 


(1) 




The Tiny Bea^tie^B Feaat 


(3) 


] 


Separation Mania 


(4) 


I 


Recycling Paper 


(4) 


1 


Recycling Plastic 


(4) 




The Shape Of Recycling 


(4) 




Is The Water Fit Tb Drink? 


(8) 




COMMUmCATiON SKILLS 




FOF.LOW ORAL DIRECTIONS 






It All Begins At Home 


(2> 


P 


Map Out Litter 


(2) 


P/I 


USTENING CAREFULLY 






Natural Recycling 
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P/I 


Resources In The Life 






Of A Newspaper 


(5) 
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CREATIVE WRITING 






Magnets And Metaphore 


(4) 


P/I 


Waste And Words 


(6) 


I 


This Littered Land 






Is Your Land (lyrics) 


(6) 


P/I 


The Litter Poet (poetry) 


i6) 


I 


Waste In Space 


(6) 


I 


What's Under Water? 


(7) 


P 


Shabby Shelter (script) 


(8) 


P/I 


Pollution Around The World 






(news report) 


(8) 


I 


lb Buy Or Not lb Buy 






(commercial) 


(9) 


P/I 


Trash In History (essay) 


(9) 


I 


You Have Influence 


(10) 


I 


The Litter Alert (news broadcast) 


(U) 


P/I 


Signs And Slogans (slogans) 


(11) 


P/I 


Recycling Dranms (script) 


(U) 


T 

* 


You Have A Voice 


(15) 


I 
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CREATIVE DRAWING 

Waste In Space 
What's Under WuUt? 
Shabby Shelter 
The Wrap Up 
Signs And Slogans 
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(7) 
(8) 
(9) 
(11) 



MATUEMATWAI. SKILLS 



COMPUTE FIGURES 

How Much Do We Use? 
Litter Really Hurt Me 
RecycleviUe, USA 
Kcology Cash 
Dollars And Pounds 

ESTIMATE QUANTITIES 

It All Begins At Home 
Waste In The Workplace 

GRAPH DATA 

Litter Really Hurt Me 
Count Down Da Litter 
Survey Your Habits 
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(8) 
(12) 
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READm: SKIUJH 



INCREASING VOCABULARY AND USING 
DICTIONARIES 



At The Source 


i2) 


P/I 


Compost Dwellers 


(3) 


I 


Recycling Plastic 


(4) 


I 


This Littered Land Is Your Land 


(6) 


P/1 


Hazards And Waste 


(8) 


I 


Recycling Dramas 


(U) 


I 


Dollars And Pounds 


(13) 


I 



COMPREHENSION OF READING PASSAGES 

The Alien Litter (1) 1 

Magnets And Metaphors (4) P/1 



How Much Do We Use? 
Waste In Space 
Deadly Drink 



(5) 
<6) 

(7) 



FOLLOW WRITTEN DIRECTIONS 

Recycling Paper (4) 
Recycleville, USA (12) 
The Great Can Cru^4her Contest ( 14 J 

INTERPEHmmt REUTIOSS SfCiLLS 

WORK COOPERATIVELY WITH OTHERS 



Litter Dictionar>' Competition 


(U 


I 


Decomposition Conditions 


vl) 


I 


Trading Resoui"ces 


(5) 


P/I 


Litter Really Hurt Me 


(8) 


I 


Puppet Dramas 


(11) 


1 


Recycling Dramas 


(11) 


I 


Trash lb TVeasure Sale 


(12) 


P/I 


Recycleville, USA 


(12) 


P/I 


Our School Recycles 


(13) 


P/I 


The Great Can Crusher Contest 


(14) 


I 


Ruling Out Litter 


(15) 


P/I 


You Have A Voice 


(15) 


I 


Fishy Pish 


(15) 


I 



DEVELOPING GROUP DISCUSSION 

Useful Waste (1) P/I 

Litter Dictionary Competition (1) I 

Waste In The Workplace (2) I 

Pollution Around The World (8) I 

IMPROVING LEADERSHIP SKILLS 

You Have Influence (10) I 

Meritorious Behavior (10) P/1 

You Have A Voice (15) I 
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SPECIAL SUBJECT INDEX 



CONSERVATION - of ener^ & resourcett 

Resources In The Life Of A Newspaper t5> 
When They're Gone. They're Gone ( 5 > 

Resources And Confl icti; (5 1 

Survey Your HnbitH ( 1 0 1 

Meritorious Behavior (101 

Recycling Dramas (11) 

CONTAINMENT 

Map Out Litter (2) 
Whafs Under Water? ( 7 ) 

Count Down K) Litter ( 1 0 * 



COMPOST 

CompoKt Dwellers 

COMPOST . making compost 
Background Information 
The Tiny Beastie's Feast 



KM 

(3) 
(3> 



DECOMPOSITION RATES - of materials 

Decomposition Conditions i 1 ) 

GLOBAL EDUCATION 

When They r« Gone, They're Gone (5) 
Pollution Around The World (8» 

HAZARDOUS WASTE - household hazardous 
waste 

Hazards And Waste ( 8 ) 

HAZARDOUS WASTE - community and 

industrial sources 

Industry Changing Waste (9) 
Fishy Fish (15) 

HAZARDOUS WASTE (inrluding human 
health) 

See "Wildlife" and "Pollution" 



UTTER -laws 

Ruling Out Litter 

UTTER - clean-ups 
At The Source 

Time lb CelebraU;! But Wait! 
See "Containment" 

UTTER -sources 

Litter By Community 
At The Source 

Time lb Celebn.te! But Wait! 

UTTER - affect on wUdlife 

See "Wildlife" 

UTTER - affect on human health 
Shabby Shelter 
Litter Really Hurt Me 



(15) 

(2) 
(2) 



(2) 
(2> 



LITTER - prevention 

In v'iision of the Pollutians 
Survey Your Hubii.s 
You Have Influence 

OUTDOOR ACTIVITIES 

The Alien Litter 
Map Out Litter 
At The Source 
Natural Recycling 
The Tiny BeuHtie'.s Ki'a.st 
Waste And Words 
The Litter Pnet 
Count Do.vn To Litter 

POLLUTION 

Pollution Around The World 

POLLUTION - air 

Burn Or Not Hi Burn 

POLLUTION - water 
Deadly Drink 
Is The Water Fit To Drink? 
Hazards And Waste 
Fishv Fish 



(10) 
<10) 

(1) 

<2) 

(6) 
(lU) 

(8) 

(4» 

<7> 
(8) 
(8) 
US' 



PRE POST TEST HANDOUT - litter laws 

Ruling Out Litter I ir>» 

PRE-POST TEST HANIH>U TS - reryrling & 
saving resources 

When They're G^ml^ They n- (Jone (5) 

Recycling Dramas (11) 

PUBLICITY - for clean-up 

The Litter Pcwt (B» 

This Litteri»d Land In Ymir Liind i6) 

The Litter Alert ill) 

Signs And Slogans (11) 

Puppet Dramas ill) 

PUBLICITY - for recycling drive 

The Litter Poet (H) 

Recycling Dramas (11) 

Our School Recycles (13) 

The Great Can C'rusher Conit-st ( 14 ) 



PUBLICITY - music 

This Littered Land Is Your Land 

PUBLICITY - drama 

Recycling Dramas 
Puppet Dramas 



(6) 

(11) 
(11) 



(8) 
(8) 
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RECYCLING -Ucntifying racyclables 
(A manual separation) 

UscAil Waste (1) 

Litter Dictionary Competition ( I ) 

Waste In The Workplace (2) 

CutOi *Em ft You Can (4) 

Magnets And Metaphors (4) 

RECYCLING - school recycling drive 

Our School Recycles ( 1 3) 

RECYCLING • money to be made 

Ecology Cash (13) 

Dollars And Pounds 1 13 ) 

RECYCLING - recycling processes & machines 

Recycling Paper (4> 

Recycling Plastic (4) 

Changing Matter In Analogous Ways (14) 

Refiling Systems Make Sense (14) 

REDUCE 

How Much Do We Use? 
lb Buy Or Not lb Buy 
Trash In History 



REUSE 

Useful Waste 

TVash lb TVeasure Sale 

RecycleviUe, USA 

SIMULATION ACTIVITIES 
Remurces Simulation 
When They're Gone, They're Gone 
IVading Resources 



(5) 
(9) 
(9) 

(1» 

(12) 
(12) 

(5) 
(5) 
(5) 



ROLE.PLAYING 

You Have Influence (10) 

Ruling Out Utter (16) 

You Have A Voice (15) 

WiLDUFE- and litter 

The Alien Litter (1) 

How Did This Happen? (7) 

Shabby Shelter (8) 

WILDLIFE • and haEardous waste 

Concentisted Chemicals (7) 

Fishy Pish (15) 

FOR GIFTED ELEMENTARY STUDENTS 
AND JUNIOR HIGH STUDENTS 

Decomposition Conditions (1) 

Waste In The Workplace (2) 

Compost Dwellers (3) 

The Tiny Beastie's Feast (3) 

Separation Mania (4) 

Resources In The Life Of A Newspaper (5) 

Waste In Space (6) 

Hazards And Waste (8) 

Industry Changing Waste (9) 

You Have Influents (10) 

Signs And Slogans (11) 

RecycleviUe, USA (12) 

The Great Can Crusher Contest (14) 

Changing Matter In Analogous Ways (14) 

Recycling Systems Llake Sense (14) 

You Have A Voice (15) 

Fishy Fish (15) 
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GLOSSARY 
SSI VOCABULARY 

accident: an unintinidvd t*vcnt, umially unftirlunau*, n^sult ing irmx carflossncHs or I wk of awart nisss; can nv 
mh from litter or the improper disponal of nolid waste. 

advertise: to attract attention to a product or tH^rvice to promote salew. 

aerobic: living only in the prest^nce of oxyj^en; e.g. aerobic bacteria. 

agriculture: cultivation of the soil to pnHiuce crops. 

air pollution: contamination of the air in the environment %vith gat^es or prn-liclen of matter that can be harm* 
ful to living organi^mi^. 

alliteration: the use c^rf" similar cimMmant .sounds in two or more neighboring word« or syllables (e.g. **wild and 
w^onily'' and **threatening throngs"). 

alloy: a substance that is a mixture of two or mure metals or of a metal and something else. 

alphabet: the letters of a language ammgt^d in a tradittcmal order: in English, consisting of the letten^ a x; 
also known as "The A, B, C s," 

aluminum: a hard light metallic element found in the oiv bauxite; aluminum is capable of being shaped or 
rolled very thin and is non-magnetic. 

anaerobic: living in the aKsence of free oxygen; e.g. anaerobic kicteria. 

analogy: a likeness in function, interacti<ms or particulars In-twwn things iHherwise enlike, 

animal matten any material or substance of an organism that is distinguished from a plant. 

aqpiifen an underground rock formation that contains significant amounts of g|-ound water and may supply 
water to wells and springs. 

auction: a sale of goods, often used items, sold to the highest bidder. 

awareness: possession of information that ca!i lead to action. 

bacteria: single celled micnmrganisms: found in many shapes and forms. 

behavior: the manner in which a person acts in .spticilic situations. 

bimetal: comj^ist^d of two different metals that are not fused together into an alloy. 

biodegradable: capable of being broken down (decompo.s<*di intt* basic elements by biological prcKii^sses. 

brand name: a trademau k word or woi^s usi^d to identify a gmid as the product of a single firm or 
manufacturi^r. 

calculate: to solve or find an answer using mathematical computations. 

capital: machines and buildings used to make a pn)duct: money us<*d by a business enabling it to make and/or 
sell a product. 

career: a type of work or occupiition related to particular tasks that often require training and education, 
carnivore: an animal that eats other animals. 

caUHe: people br things ix^sponsible for an action or resuh of an action. 

cellulose: a chemical compound that is the chief part of plant tissues and fibt^rs, u.sed in the manufacture of 
paper and textiles. 

cbange: the act or process of transformation; to b^'ome different over time. 

ebemical effect: something that happens caused by chemicals and chemical changes in matter 

classify: to assign to a category or to arrange according to a system. 

clay: soil that is composed of fine particles w^hich make it nonporous and pliable. 

cleanup: an act of picking up waste and litter from one s surroundings; an act to beautify. 
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dc^h: a pliable material made from natural (cellulose) or synthetic fibers and filaments, 

<^Uage: an artistic composition made of various materials or bits of objects glued on a picture surface. 

collection: part of waste management in which trash and garbage are picked up and hauled away to be dis- 
powd of or recycled, 

combastible: capable being ignited or burned. 

community: people living in a particular area that has distinctive geographical features and distinctive ways 
that people make a living, 

community council: a group of people that meets to discuss important issues related to initiating policies for 
the g€x>d of the community. 

compaction: compression of materials into a smaller space than they existtn} in originally. 

compost: a mixture of mostly decayed organic matter that is used to restore nutrients and texture to soil. 

compostable: having the ability to be broken down by microorganisms into compost; characteristic much 
organic waste and some mineral waste. 

conservation: protection of a natural resource to prevent it from being d^troyed or used unnecessarily 

containen something that enclcNses and holds something else; waste materials are stored in waste containers 
before they are finally disposed of or mrycled. 

containment: the state of waste placed in cK)ntainers so it can be collinrted for dispell or recycling; proper con- 
tainment practices prevent litter 

contaminate: to make something unfit for use by contact or mixture with something else, 

control sample: part of an experiment used to check the results of vaiiables that are introduced, 

country: the territory of a nation or state where ptH^ple have particular ways of living and working, 

data: facts and information used to discuss issues and to make calculations, 

decomposer: a tiny organism that feeds on organic waste materials, breaking them down into constituent el 
ements or compounds. 

degrade: to harm something, such as the environment, 

demand: how much something is wanted, especially n regard to purchasing goods or services, 
design: to make a plan for a specific purpose. 

desirable: having an effect that is beneficial to something, such as the environment. 

disposal: the process of getting rid of waste; can be properly or improperly done, dependi ig upon the conse- 
quences for the environment and public health. 

distribution (of natural resources): the frequency of occurrence of resources on earth and the amount of re- 
sources consumed by different countries. 

drama: a composition in prose or verse intended to portray behaviors and/or to tell a story. 

dump: an open land site where garbage and trash are deposited; usually unsightly and possibly harmful in 
nature; often referred to as open dump, distinguished from a landfill. 

dung: animal excrement or manure. 

element: one of the 106 known substances of which all matter is composed. It cannot be divided into a -lifferent 
substance by ordinary chemical means, 

energy: ability to perform work or produce a change. 

environment: the circumstances or conditions that surn>und living organisms including people; includes ev- 
erything around us — people, weather, animals, plants^ soil, water, buildings. 

evaluate: to determine the significance or worth of something by careful appraisal and study. 
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evidence: something (data) that furnishes f,a'ounds for adapting an i^pinion; is often gathered by careful obser-- 
vation and the k€»eping of I'ecords, 

experiment: an activity undertaken to teHt a hyiwthesis? or to demonstrate an accepted hypothesis. 

export: to send something to another covmtry or placi^ for trade or sale. 

extraction: the process of taking a resource* from the eart h and^or removing or separating (metal) from ore. 

ferrous metal: metal amtaining imn; in magnetic whic^- facilitates the reparation of recyclable materials 
made from irtm. 

filter: a device for si^parating impurities from a liquid or gas as in the cases of polluted water and smoke in the 
air. 

float: to n»main .sus|K'nded within or on the surface of a liquid without sinking. 

fofHl chain: organisms in a CHunmunity that amstitute a feeding chain in which food energy is transferred 
from one organism to another as each consumes a loww member and in turn is eaten by a higher member. 

force: an agent or device* that exerts energy^ causing an object at rest to move and/or changing the physical 
properties of the object. 

formal fianction: a penalty that gives binding force to a law, often in the form of fines or jail sentences. 

fuel: a material such as coaU oil, gas or wood which is burni?d to supply heat or power. 

fungus: tiny plants showing no clear distinction of roots, stem or leaves, such as molds, mildews and mush- 
nwms; can not make their own fiH>d as other plants do and therefore feed upon living or dead organisms. 

garbage: organic fof>d waste that is thrown away and decomposes easily. 

generic name: a name applied to a w^hole kind or group of pnKiucts having similar characteristics, which is 
not a trade name or trademark. 

glass: a hard, brittle substance usually transparent or translucent made from minerals including sand silica 
(quartz and opal silica) which an? fused with soda ash and lime. 

goods: diflei^nt types of product s that can be bought or sold, 

graph: a diagram comp<i.sed of lines, curves, bat>5, etc.; used to summarize data. 

habit: the tendency to rt*peat a certain pattern of Muivior without forethought or deliberation. 

habitat: the place w here a plant or animal lives and gn)w*s, 

harmful: causing or capable of causing physical or mental damage to living organi.sms. 
hazardous; dangerous or perilous Isee "hazardous waste''). 

hazardous waste: wxiste that provides special problems to living creatures or thv environment because it pos- 
si*sses one or more of the following characteristics; poisonous, explosive, capable of dissolving flesh or metal, 
readily burnable with or without a flame, carries disease, is radioactive. 

health: the overall condition of an organism, connoting physical and mental well-being and freedom from 
disease. 

herbivore: a plant-eating animal. 

human-made: consisting of materials manufactured by people. 

humus: the organic part tif soil, resulting from the partial decay of plant or animiil matter. 

hypothesis: a theory or supposition that is tentatively taken to be true; provides a basis for explaining certain 
facts; is investigated by conducting experiments. 

ignitable: able to catch on fire or burn. 

ini]>ort: to trade with or buy goods from a foreign country or outside source. 

improper waste disposal: any method of disposing of waste which c^juses aesthetic and/or environmental 
degradation, often posing a threat to the health of living organism ;. 



impro^^e: to make better by changing one's tehavior. 

incineration: burning solid waste to reduce the volume; used in energy recovery processes to produce hot air 
or water, steam or electricity. 

industrialization: the process whereby more labor is concentrated in industry as opp<^^ to farming, which 
leads to greater consumption of natural resources to produce industrial gocKis. 

industry: any large scale manufacturing or business activity involving the production of goods and/or 
services. 

inference: drawing a conclusion based on evidence. 

informal sanction: a penalty that acts to ensure compliance or conformity to a rule, law or custom based on 
social preanure as opposed to fines and jail sentences; examples include ostracization and ridicule. 

inorganic: composed of matter other than that of plants or animals; most inorganic matter does not contain 
carbon, does not biodegrade and is derived from mineral sources. 

interdependent: mutually reliant in living and working. 

investigation: careful observation or search for information, done to gather evidence, 
lake: an inland body of fresh or salt water. 

landfill: often referred to as "sanitary landfill;" a place whc re refuse is buried, compacted and covered with 
soil. Sanitary landfills are often distinguished from dumps (or open dumps) and from secure landfills (land- 
fills for hazardous waster). 

law: rules of conduct that are established in a democracy by citizens and their legislative representatives; 
sometimes given formal "sanctions. 

leachate: a liquid substance, often hazardous to nature, that forms in landfills as {he result of rain or ground 
water percolating through waste matter; can be a threat to the quality of ground water used by households. 

limerick; a light humorous or nonsensical verse of five lines usually with the rhyme scheme **aabba.'' 

litter: human generated solid waste that is put in the wrong place or allowed to escape from a container 

location: a particular identifiable place; can be an area within a country or designated by national 
boundaries. 

logo: a distinctive symbol identifying a particular thing, place or activity. 

lyric: a poem or prose expressing emotions and thoughts, which is for singing in a light, flexible manner. 

magnet: metal or stone that attracts iron and certain other materials through a force produced by the motion 
of atomic electrons and the alignment of atoms. 

magnetic: having the properties of a magnet. 

manufacturing: the process of making raw material into finished products, usually with the aid of machines, 
map: a representation of an area of a community, state or larger region. 

market: a gathering of people for buying and selling things; trade in a specific item or commodity such as alu- 
minum or gold. 

matten what all things are made of; whatever occupies space and can 1^ sensed or perceive! by the senses. 

measure: to find a distance or a dimension by using a device with designated marking in inches, centimeters, 
etc, 

metals: elements such as iron, gold, aluminum which are obtained from ores in the earth; are malleable, due- 
tile, shiny and good conductors of heat and electricity; alloys of these elements such as brass, bronze, etc. 

metaphor: a figure of speech containing an implied comparison or analogy in which a term is transferred from 
the d>ject it ordinarily designates to another object it may designate in order to help understand something. 

mold: !i hollow form designed to give a specific shape to something in a plastic or molten state. 
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narraton one who tells a story or gives an account of something. 

natural: pret^nt in or produced by nature; anything in our world not pn?duced by humans. 

natural resource: a material source of wealth, such as timber, fresh water, wildlife or a mineral deposit that 
occurs in nature. 

tiecesaaiy: needed to achieve a certain result or effect such as preserving food or protecting a product; based 
on our values as to what is essential. 

need: a lack of something useful, required or desired. 

news broadcast: a presentation of information on television or radio atout rt^-ent happi^nings. 
non4>iodegradable: not capable of being broken down by biological prcxresses. 
noncombustible: not capable of l^ing ignited or burned. 

non-compostable: not appropriate for or not capable of producing compost; generally includes items which 
will not biodegrade. 

ttonferrous metal: metal not compost of nor containing iron, such as aluminum, copper and brass, 
non-magnetic: not capable of being attracted by a magnet or magnetic field, 
nonporous: a substance that will not allow fluids (or air) to pass through, 

nonrenewable resource: a natural resource that cannot be renewed or regenerated except over very long pe- 
riods of time- 
norm: a standard of conduct regarded as typical for a specific group, 
now: at the present time, 

nutrient: a nourishing ingi^dient used in the growth and development of living organisms. 

occupation: the trade, profession or business that enables a person to make a living; requires a certain type of 
education. 

ocean: the entire body of salt water that covers aliout 72 percent of the Earth's surface; distinguished from 
freshwater lakes and rivers. 

open dump: see "dump," 

orbit: the path of a celestial body or human-made satellite as it revolver around another body, 
organic: derived from living organisms or containing carbon compounds. 

oi^anic chemictry: the branch of chemistry dealing with materials and Mizb^lances that contain or are made 
from carbon compounds. 

overhead: the genera! costs of running a business, including rent, labor, mutcTials and machines, mainte- 
nance and utilities, 

packaging: covering, wrapper or container, often designed to attract puitrhawrs as well as to protect a 
product. 

paper: a thin sheet of material made of cellulose pulp, derived mainly from wood, rags, and certain grasses; 
used chiefly for writing, printing, drawing, packaging and covering walls. 

paper pulp: a mixture of cellulose material such as w(K>d, paper and rags ground up and moistened to make 
paper. 

percentage: a part or amount in every hundred. 

permeability; the ability to allow something, in particular a liquid, to pass through. 

personal environment: all the objects, people, plants, animals and conditions in the surroundings of a 
person. 

petroleum: a natural, thick, oily, flammable, dark liquid mixture found beneath the Earth s surface; used to 
make such products as natural gas, gasoline, lubricating oils, plastics, etc. 



physical change: an alteration or transformation of the physical properties of a substance or material. 

physical property: trait of a material or substance that when changed does not change its molecular struc- 
ture, such as changes related to size or state of matter (solid, liquid or gas). 

I^astic: made from organic compounds such as petroleum that can be molded, cast, drawn, or laminated into 
Objects. 

pollution: the contamination of soil, water or air by the discharge or improper disposal of harmful substances, 
porous: full of pores through which fluids (or air or light) may paaa. 
possible: capable of happening. 

prefix: a word or syllable put before a woj-d or stem to alter its meaning or create a new word, 
price: the amount of money asked or paid for something. 

process: a particular method of doing something, often in a logical sequential order. 

processed materials: raw materials that have been extracted and refined in preparation for use in 
manufacturing. 

production: the process of making or manufacturing a product for sale or trade. 

profit: the money remaining after overhead costs have been subtracted from the money earned by sale of the 
product or service. 

property (physical and chemical): the traits or characteristics of a substance determined by the senses or by 
the effect of another substance upon it. 

public service message: an oral or written communication about a problem or action which can be taken. 

purify: to rid something of impurities, to cleanse; particularly the filtering of water and air. 

quality: any of the features that make something what it is and what it can be used for. 

reconstruct: to construct again or make an object from usable parts. 

recyclable: the ability to be used again to be made into a new or similar product. 

recycle/recycling: to collect and process waste materialh for use in manufacturing new products. 

recyclhig center: a place where recyclables are collected, sorted and prepared for shipment to manufacturers. 

recycling drive: an effort by a group of people or an institution to collect recyclables. 

recycling plant: an industrial facility that uses recycled materials to make new products. 

refuse: anything thrown away or rejected liecause it is convenient to do so or because it is thought to be use- 
less; garbage and trash. 

region: a large, usually contmuous area characterized by particular plant and animal life and climate and 
topography. 

renewable: capable of being replenished by a new supply or continual growth and development. 

renewable resource: natural resources which can be renewed or regenerated by natural ecological cvcles or 
sound management practices, e.g. trees and water. 

resource: something that can be used to make something else. 

reuse: to use again; to extend the life of an item by repairing it or by creating new uses for it. 
reusable: capable of being used again either as is or by creating new uses. 

reward: something oflTered in return for a particular service or behavior; can be used to motivate p"oplu., 

rhyme: a poem or verse containing repetitions of sounds, uspecially at the ends of lines. 

riven a large natural body of water that runs or empties into an ocean, lake, or other body of water. 
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nile: a regulation that has been made and accepted as a way of controlling behavior so that groups of people 
can get along or do certain things together 

rural: pertaining to the country, as opposed to the city. 

BB^z an exchange of goods by trading, using money or auctioning off items to the highest bidder 

sample: a part of something that represents or has the characteristics of the rest of the substance it was taken 
from. 

sanction: a penalty for breaking the law that compels people to obey the law. 

sanitation: the practice of keeping the environment clean and organisms healthy by the proj^^r disposal of 
waste or the purification of water and air 

scale mcMdc^: something that represents in a smaller size something else with all parts of the representation 
proportional to the original item. 

scarce: not plentiful nor enough to meet demand. 

scarce resources: natural resources of which there is a limited quantity compai*ed with demand, 
scavengen any animal larger than a microorganism that eats decaying organic matter or refuse, 
sequence: the order in which something occurs in a causally related series. 

servic^es: one tyj^ of offering a business may provide that involves doing something for people or providing 
something to people; contrasted with goods. 

sewage treatment plant: a facility where liquid and solid wastes are treated and processed so that what re- 
mains may be returned to the environment safely, 

shelten something that provides cover and protection. 

shred: to cut or tear into piet^s or strips. 

sign: something that presents information and/or pictures about a fact, public concern, quality of an item, 
method of solving a problem, etc. 

simple machine: any of a variety of devices w^hich make work easier such as a wedge, screw, lever, gear, in- 
clined plane, pulley or wheel and axle; distinguished from compound machines such as a bicycle which in- 
cludes two or more simple machines working together. 

simulation: an activity designed to duplicate in a simpler way the actual activities and processes of a real life 
situation. 

sink: to fail to the bottom. 

slogan: a phrase expressing the aims or nature of an enterprise or organization; motto. 

soil: the surface material on earth which includes clay, sand and loam or top soil, the latter of which is best for 
supporting plant growth, 

solar system: the sun together with the planets and all other bodies that orbit the sun. 

solid waste: regularly collected waste from households, institutions and commercial establishments. 

solid waste management: planning and using various methods to dispose of solid waste, to rtnluce the quan- 
tity of waste, to recycle materials and/or to use v^aste material to produce energy or fuel. Also includes col- 
lecting and transporting waste. 

sort: to separate objects from other objects based on special properties such as size, shape, color, etc. 

^rting technicpie; a particular way to serarate objects according to c\a^, kind or size; often done with de- 
vices or machines. 

source: point of ori^n; the natural resource from which raw materials come or from which they must be ex- 
tracted and refined; typically includes plants and ore.s. 

special event: an important happening that takes place on a particular date for a particular purpose. 



•teel: a hard, strong durable alloy made from iron and carbon; can be attracted by a magnetic force. 

snbnrban: pertaining to a residential district on or near the outskirts of a city and often a separately incorpo- 
rated city or town. 

aaSBxi a word or syllable put at the end of a word or stem to alter its meaning or create a new word. 

survey: a method of gathering information about attitudes, behaviors, historical events, etc. by using inter- 
views and/or questionnaires. 

symbol: something that stands for or represents something in real life; used to designate real objects on a 
map. 

SSmoasrm: a word having the same or similar meaning to that of another word. 

synthetic: produced by human means through chemical synthesis rather than of natural origin. 

^stem: an arrangement of parts that interact to perform a specific ftinction or functions. 

task: a particular type of labor or undertaking assigned to a person which may be difilcult and require special 
knowledge and skills. 

technique: a method or manner of accomplishing something, used to motivate people to do something, e.g. be- 
havioral technique. 

then: at »ame time in the past. 

tin: a silvery metallic element obtained chiefly from the ore cassiterite. It is used to coat other metals in prod- 
ucts such as containers for ffx>d to prevent corrosion. 

tinned steel: steel that is coated with tin. 

town council: a group of people that repi-esent citizens of a city or town assembled to make decisions or rules 
in the form of local ordinances. 

trash: broken, discarded or worthless things, rubbish and other forms of refuse which are not food waste, 
undesirable: objectionable, not pleasing or attractive, could be capable of harming living organisms, 
unique: being the only one of its kind, 
unnecessairy: not needed to achieve a certain result, 
urban: having to do with cities, 
useful: having practical value. 

variable: in an experiment, the factor which is changed to see what effect it has. 
vegetable matter: consisting of or derived from plants, in contrast to animal or inorganic matter, 
vocation: any particular type of labor a person does that is a trade or profession or occupation, 
warning: something that makes you aware of potential or probable harm or dfmger. 

waste: anything chat is worthless or useless; material which cannot be reused or recycled and hence must be 
discarded or dis{M)sed of 

WMte by-product: material or sulMtance resulting from manufacturing processes which can often be reused 
or recycled or may have to be disposed of very carefully because of its hazardous nature. 

waste crisis: a problem that must be dealt with as we run out of landfill space to bury refuse. 

waste management: see "solid waste management." 

water pollution: the contamination of rivers, lakes, oceans and groundwater by harmful chemicals and 
sewage. 

water purification facility: a place where water is taken in and purified for drinking and other uses. 
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watenray: any body of water that is wic'e enough and deep enough to allow boats to pa£^ through, 
wildlife: animals living in a natural^ undomesticated state* 

wood: the tough, jfibrous cellular aubstance of trees lying beneath the bark and consisting largely of cellulose 
and Hgnin. 

wortc: something that is done by humans and/or machines that requires energj^ 
work place: a place where a perwn does things to make a living. 



ANSWER KEYS 

Answer keys are arranged alphabetically by the first word in the title of the handout (the 
activity title and chapter are given in pai-enthesis). 

CALCUI.ATING RESOURCE USE (How Much Do W Use? Ch. 5) 

1. a. natural, b. renewable, c. resource; 

2. 118; 

3. 28 (12 divided by 3 - 4, 4x7-28); 112; 14x28 -112) 

4. 112 (If one 17' tree one 4' stack and a 4'atack ^ 112 newspapers, then one 17' ti-ee - 112 
newspapers.) 

5. About 1 or 1.05 (If 112 newspapei-s can be made from a 17' tree and if one 17' tree ~ 118 lbs. of news- 
print, then 112 newspapers - 118 lbs. lb find weight of a single newspaper, divide 118 by 112.) 

6. 7 or 7.35 (1.05 X 7 - 7.35); 383 or 383.25 (1.05 X 365 383.25) 

7. 3 1/4 or 3.25 (If one 17' tree is required to make 112 newspapers, then divide 364 by 112 to get 3.25 
trees.) T\} get the second ans^wer multiply the numlKJr of families (i^^presented by the total number of 
students) in the class by 3.25. 

CAUSE AND EFFECT AND POLLUTION (Deadly Drink, Ch. 7) 



l/Fish and plants can become sick or di^because improperly treated sewage from sinks and toilets flows 
into streams, riversjind_weans- 

2. Since wastes flow jnto the^st^^ in the stivam is> not ^afe to drin k^ 

3. ( kivers can become tH>llut^ if pc- sticid es are washed off the land into them. 

4 . The f^^ctory wa;: dumpi ng ch emic als into t he ntream, so ^ish and plants diedj 

5. Phosphates £mrn detergentn, wjien dumpe^ into nv er8 , ^riake algae grow rapidlyT ^ 

6. As algae grow they use the^oxygen nt»eded by fish, so fish sometinie sjie^ 



^' ^.^.?J'^^^''L^i^^^^^ water from rainfall to create ^ polluted mixture called 

leach ate. 

8,(T2nMui d^^ w-att-r well bcHrame pollutedj ^hen leachatr seeped through the Iwttom of the landfill 

DECOMPOSINCJ WORDS (Compost Dwellers, Ch. 3) 

NO ibacteria can bv considered nun gieen plants that can not make ust* of sunlight to make foiKi) 
1. psychn)/philic; 2. meso/philic; 3. thermo/philic: 4. thenno/nieter; 5, sapro/phytes 

DE8CKIB1N(J HARMFUL WASTK (Hazards And Waste, Ch. 8) 

1' noun 3. vc»rb 4. verb 5. noun 6. dangerous 

a danger to catch on fire to wear away somr' hing that can reactive 

able ive cause death <poi.son) ignitable 

dangerouH able to catch on fire can wear away ic corrosive 

2. verb e d able to cause death toxic 

to explode able e (poisonous) 

ive ignitable sive ic 

capable of exploding corrosive toxic 
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DESCRIBING NATURE S RECYCLING PROCESS (Natural Recycling, Ch. li) 

1. leaven 

2. decomposerH (buctwia, funj,T); wuld mention Hinall scavengei-s 

3. atKw 

4. scavengers and decomposers (students may list immw of these> 
6. a squirrel 

6. scavengers and dewimposers (students may list names ot'thesei 

7. nutrients being absorbed by roots 

DONT BREAK THE CHAIN (Concentrated Chemicals, Ch. 7» 

1. Clover: The clover gets its energy from the sun. 
Rabbit: The rabbit gets its energy by eating the clover. 

Owl: The owl gets its energy by eating the rabbit, a herbivore. 

2. Many possible answers but all should be relattnl to the exposure of the clover to hazai-dous substances 
which have either leached into the soil (thus drawn up by the nwUs of the "pn^lucer" plants) or turned 
into gases in the air (thus drawn into plants by leaves). Leachate from solid waste dumps not properly 
managed or spills and leaks from hazai'dous waste dumps can be a soui-ce of giound pollution. Air pol- 
lution can be caui^ by incinerating waste or other materials such as coal. 

3. They will have to migrate or find an alternative fot)d source or they will die from starvation. 

ENERGY RECOVERY (lb Bum Or Not lb Bum, Ch. 4) 

1. Burning fuel heats water causing steam pi-essui-e to exert force to turn turbines. Turbines drive a gen- 
erator to pn»duce electricity to heat homes, play radios and TV s, cot)k food or for pi-uducing light. 

2. coal, oil, gas, wood. ChtH.k to see if students list "garbage." or diflei-ent materials found in garbage such 
as paper, cardbtmrd, wtK>d, plastic, etc. 

3. Harmful gases and smoke are created. From observations in the experiment students should be able to 
deduce that some fuels produce less pollution than others. (Burning plastic creates \al» of heat, but 
produces more pollution than burning paper. High sulfur coal creaU*s moi-e pollution when burned 
than other types of coal. Natural gas burns clean. Also mention that some fumes fmm combustion arc 
invisible and can Ix* toxic.) 

4. A special filter device called a scrubl>er (or electrostatic pit«:ipitat(»r) can bt» used to keep harmful 
smoke particles from escaping into the envii-onment. See if students suggest ways to generate electric- 
ity without burning fuel, such as ftilling water, wind and solar cells. Nuclear reactions generate heat 
without burning matter, but i\'quire disp«>sal of a ver>' harmful (radioactive) waste by-product. 

5. The energ>' used to make products that end up in the waste stream is "recovered" because many waste 
products contain stored energy which can l>e released upon burning. 

GRAMMAR AND MECHANICS REVIEW (Invasion Of The PoUutians, Ch. 10) 



2. 



1. T he^u^^livedlin a beautiful, unpolluted^orldp 

ielp!| i; ^ump Worljjis being invaded] by the(go llutian«^ ' 



^ jpul^wiste^ i 

4. The( Wum^moved|^dergroun^to live7 



5. Wha t|cau8ed[ the^ump5 fto leave their{yorl^ 

6. The^ gpl lutianil had| al most {destroy & 

7. Ther 



mmp 



^^^^with all the( ^T)lutio n). 
ly oneffl-assy(meadoMiie(i]in(^ump ^irlct^ 



8. The CPollutian^decidedlKo leavefeTump WorTj ^'cau.se itjwa^so polhited. 

9. "The (PdTini^art^ gon4 "[ PdR| the@IliS 



j ^ump^ 



ERIC 



D2 



1 1 . Hciw [did| ^ump Worid|l(w>k| now? 

12. Some of thc'( beai^ returij ta( ^timp Worl j but it [would wver^the ^am 





HAZAR1K)US WASTE DISPOSAL ROUTES (Hazards And W^e, Ch. 8) 

1. Thcj solid waste dinfKitsal routes are nhown in the diajgram; one leading fh)m household containers to a 
landfill, another leading from a residential dumpster to an incinerator 

2. At a landfill, peixolating water passing through wastit? material can turn into a hazardoui^ substance 
called leachate. Leachate can work its way into aquifers if not carefully monitored and contained. See 
if any students were perct»ptive enough to sui^est contamination of the aquifer, I mcinerators can be the 
source at" air pollution (dioxins) if chemicals, such as plastics and household hazardous waste, are not 
burned properly using filters. Landfills can be made safe by building a containment structure (of clay 
soil or plastic liners) to keep leachate from soaking deep into the ground. Pipes and pumps are often 
used to draw leachate out into special containment facilities. Incinerators can made safe by burning 
waste at very high temperatures and by filtering out particles befori* emission into the air 

3. Students should be able to notice that pipes lead from household sinks to a sewage treatment plant. If 
something gcws wrong at the sewage treatment plant, harmful waste may pass through it and be let 
out into the river. The sU-eet gutter leads directly into the river, therefore if someone puts a hazardous 
substance into it, the substance will go directly into the river 

4. The aquifen as mentioned in the answer to question 2, could become polluted by leachate percolating 
through the dump into the ground art)und the aquifer. Also, if people pour hazardous waste or other 
chemicals on their lawns, these materials may also percolate down to water tables. A (diluted aquifer 
can make pt»ople who drink w^ater from it sick. 

5. If sewagf water from the house passes through the sewage treatment plant without being properly 
cleaned, then the water purification facility may take in this water to send to the apartment* The wa- 
ter purification facility is supposed to filter all drinking water before sending it to neighborhoods, but 
if something goes wrong or they do not detect a harmful chemical it may pass through the facility into 
the tap v^ater of homes. 

HOW LONG TO BIODEGRADE (Decomposition Conditions, Ch, 1) 

First: piece of lettuce; stnrond: piece of paper; cotton rag; unpainted wooden fence post; painted wooden 
fence post; tin can; aluminum can: plastic bottle; last: ghiss. 

IT ALL ADDS UP (Concentrated Chemicals, Ch. 7i 
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PART A: aquatic plants; aquatic insettts; fish; eagle. 

LITTKRING IN OHIO ^Ruling Out litter, Ch. ir» 

L b, c, e, g; 3. a; 4, a; 5. c, d; 6, b, c 

LHTER LANES <Map Out litten Ch. 2) 

1. trash lane; 2. 2; 4. landfill; 5. recyclinK boulevard; 7. recycling boulevard: 8. there aro a lot of trash cans: 
9. a trash can; 10. Dui iK GUKS Hyiil 

f 
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UTTER NEWS (Time lb Celebrate! But WaitI Ch. 2) 

1. a:hanf{ovcr b: mountains of trash c: lot« uf di-bris 

2. a: Ohio River »hurelint> b: downtim n ar^a c: sidewalks 

3. fireworks display 

4. 300.000 

6. a: four mechanical Hweepern b: hand crews 

MUNCHING MICROBES (Compost Dwellers, Ch 3J 

1. WATER FOOD^AIR; sunshine 
2&3: 



V- - ^P1-e6^ ) IfyBj^TIRE _A_^ d^lANUR£ ) 

A. (^^D_Sh) V ^AVEg) _ y . (g^DU^ 

— ALMMR^N V _ _( £pFyEE GROUNDS) PLASTIC BOTTLE 

--V -^ ^TATo^g ) X cf^^ ' V I( gRocc5u stalk s) 

— A^ XWOOLRAG^ GLA SS JA R A^ AeATHERSH^ 

V_ _^WS^^_^^ A A_ ^gEATHER DUsf) 

^PPLEWITH SKIlQ A J^ADBmg) V gg^N^^ 
4. water; helps breakdown and digestion 

NATURE'S RECYCLING PROCESS (Natural Recycling. Ch. 3) 



Sequence #1. picture 2 - both blocks are *K" 

picture 3 "J" in top block, "A,- "B" "F" in bottom blocks 
Sequence #2, picture 2 - **C" or "D." "E, " "F" 

picture 3 - "A," *'B," "F" 
Sequence #3, picture 2 - top blocks "D" and *E " 

picture 3 - top block **1," bottom block "A," "B," "F" 

NATURE'S SANITATION CREW (Natural Recycling, Ch. 3) 

Part I: A & B are DECOMPOSERS: C. D, E. F art- SCAVENGERS 
Part II: G 2nd, H Ut. 1 3rd; ,F 3rd, K 2nd. L 1st 

RECYCLING MARKET VOCABULAKY fI>olIa^^, And Pounds, Ch. 13i 
PART A: 

1. aluminum; 2. brass; 3. center; 4. coppi-r; 5. demand; 6. glas.s; 7. gold; 8. litter; 9. pupt-r; 10. recvcU-; U re- 
source; 12. scarce. 

PART B; 

gold: a heavy yellow precious metal found in the earth 
cc^I^r: a reddit^h brown metallic element found in the earth 
aluminum: a light weight, silvery metal made from bauxite 
brass: a yellowish metal alloy of copper and zinc 

glass: a hard, brittle material that can be seen through, made from sand and other malerialK 
paper; a thin, flexible materials made from wood pulp 

1, Paper is the only material made from a renewable resource. Cilass, however, is made from a nonrenew 
able resource which is in abundance. 
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RESOURCE SIMITLATION (RenourceH & Conflietf^, Ch. 5) 

1. Some resoutres are easy to obtain from t he earth while others are bitried in placets that can make them 
difficult to find, 

2. There are Iar|?e and smaU deponitH of reHourcen. 

3. Reaources muirt be extracted from the earth and doing this often creates a lot of waste matehaK espe- 
cially in mininf; activities where the pure raw material must be 8eparated from other material found 
w^ith it, 

4. Resources a^v often ^od as fuel for energy to make other materiali^ or to heat homes or provide ek*C' 
tricity. 

5» Resources can be conserved EHp^HMoUy m»nri newable itsouiws nuiht be conservtHl if we are to have a 
lasting Hupply. 

6. Different countries pfissi^ss difTerent quantities of natural resources or have more ability to obtain re^ 
sources from others than do some countries. 

7. M«>st all countries of the world must trade with other countries to obtain all the natural resources they 
need. 

8. This would represtmt the renewing of a i^enew^able iN?source, 

9. This would represent the inability to ivnew a resource, hence it would be called a nonrenewable re- 
source. These resources can be canser -ed by limiting consumption or by recycling. 

SEQUENCING THE LIFE OF A NEWSPAPER (Resources In The Ufe Of A Newspaper, Ch. 5> 

4; 9 or 10; 2; 8; 7; 9 or 10; 1; 5; 3; 6. 

SEVEN SOURCES OF LITTER (At The Source, Ch. 2) 

A. household garbage containers; B. loading dock; D. commercial; E. motorist; F. construction site; G, uncov- 
ered vehicle; H. pedestrian 

SUBJECT PREDICATE POLLUTION STATEMENTS (PoUutiiin Around The Worid, Ch, 8) 

L Polluted water can harm animals and ptKiple. 

2. Pesticides and herbicides; can damage soil. 

3. A big oil tanker may spill a huge load of oil into the sea. 

4. A toxic spill from an overturned tnick ma> force people from their homes. 

5. The fish were killed^ by pesticide spilLs. 

6. The average American thrown away more than 252,000 pounds of uarbai;e in a lifetime. 

7. The Environmental Protection Agency estimates that there are over eighty thousand dump.s w ith 
toxic waste jn the United States. 

8. Litter can harm plants ^nd animals. 

9. Wai^te products from power plants can be dan>?erous. 

10. The fifth grade students helped pick up litter on the playground. 



TIME ORDER OF A RECYCLING DRIVE (Our School Recycles, Ch. 13) 

Our sch(K)l recycling program b^jgins on the first day of school. We begin studying about recycling and how it 
helps the environment. After studying about recycling we begin our advertising campaign. Our first "Recy- 
cling Saturday'* is the first Saturday in October and will continue throughout the school year. From V^OO to 
11:00 am the elementary school is the collection center People bring in their newspapers and aluminum cans 
at this time. At 10:45 am parent volunteers come to schcxil and we load up their pickup trucks, vans and cars 
and depart to the recycling center At the recycling center we unload and learn first-hand how recycling is 
done. We collect anywhere from $50.00 to $200.00 for our newspapers and aluminum cans. 



TWO RECYCLING SYSTEMS (Natural Recycling. Ch. 3) 

1. B» C; 2. A, D; 3. B; 4. C; 5, dtTtimpoiH^n;: 6. machines 

UNDERSTANDING RECYCLING (Magnets And Metaphors, Ch. 4) 

1. c; 2. d; 3. a; 4. b: 5, d; 6, a person or character telling a story: 7. making new clothes to wear frora old mate- 
rial; 8. there are many possible answers: a wheel that goes around, painting an old house, etc. 

WASTING WASTE: A PRE AND POSTTEST (When They'll Gone, They're Gone, Ch. 5) 

1, c; 2. b- 3. a; 4. c; 5. a: 6. c; 7. b; 8. c; 9. a. 

WHAT MATERIALS? WHAT SOURCES'^: (The Original Source, Ch. 5» 

1' .^QQP (Pulp): made from trees (w^metimes other plants); (magazine, napkin, paper plate, cardboard). 

2- GLASS: made from silica (sand), limestone (lime), soda ash; (mustard jar, syrup bottle, window, soda 
bottle, other possibilities) 

3- PLASTIC : made from petroleum and coal: (two-liter soda bottle, 6-pack ring holder, candy wrapper) 

4- A LUM INUM: made from bauxite and other chemicals; (pop can, beer can, foil, pie pan) 

TINNED STEEL: tin is made from tin and steel from iron ore with other chemicals added; (fi»up can, 
door knob, tent stake) 

Cl'PTH: made from planU (ilax, jute), animals (sheep, silkworm); <sock. rag, possibly napkins) 
"WHAT'S THE BIG IDEA?" (The Alien Utter, Ch. I) 

1. Littt . isists of human made materials and natural materials which are discarded improperly. 

2. Natural litter is made of leaves, twigs and other once living objtHls which accumulate naturally and 
are useful to nature in some way. 

3. We have a lot of power to help conserve our natural n?s<Mirces. 

WHERE AND HOW? (At The Source, Ch. 2) 

A. garbage and trash, including food and leaves, cans, Iwttles, wire, papt?r, cartons, boxes, automobile 
parts, furniture, glass and many other objects that are dropped on the ground or not contained prop- 
erly; waste which is not contained (There are many possible variations in answers.) 

B. a place when- something begins; cause (of improperly contained garbage and trash) 

1. loading dock; 2. motorist; 3. construction site; 4. household garbage contiiiners; 5. uncovered vehicle; 6. 
pedestrian; 7. commercial. 

WORDS AND THE AMERICAN LANDSCAPE (This Uttered Uind Is Your Land, Ch. 6» 

1. B; 2. E; 3. B; 4. M; f). M; 6. M; 7. B; 8. B; 9. E; 10. M: 11. B; 12. M: 13. E; 14. M; 15. M. 

1. ISLAND: 2. DESERT: 3. LHTER; 4. REDWOODS; 5. POLLUTION: 6. FOREST; 7. RECYCLE 

WORDS IN ORGANIC CHEMISTRY (Recycling Plastic, Ch. 4) 

1, poly; 2. more than one, many; 3. many; 4. one; 5. -ene; 6. polystyrene; 7. very thick or compact; 8. not very 
thick, not compact; 9. garbage bag. compare the LDPE <Low Density Polyethelylene) garbage bag with the 
HDPE cup. Tlie low density material stretches. r, 10. Phustic materials such as ethylene, stryrene and propy- 
lene are types of materials made from petroleum. Petroleum is made from decayed plant and animal matter, 
hence organic matter. 

WORDS TO KNOW (Recycling Dramas, Ch 1 1 1 

1. recycling; 2. recycled: 3. conservati«)n; 4. natural; 5. resourct .s; (>. nonrenewable; 7. renewable; 8. land 
space. 
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INTRODUCING THE SUPER SAVER INVESTIGATORS 

TO STUDENTS 



What Are Super Saver Investigaton$? 




Mary John Richard Juan Kim 



Super Saver Investigators are elementary age students who investigate waste management and pollution. 
They save the environment by: 

a. disposing of waste properly; 

b. reducing amsumplion of unnecessmy materials; 

c. reusing old materials; 

d. recycling materials; 

e. Iwing informed and telling others about the relationships bt>twwn improper wast<* disposal and 
possible harm to the environment. 



r 19S8 Ohio OepartnH>nt of Natural Rt?souiTCs. 



Different Aptitudes Of The Super Savers 



Five Super Savers are identified m this guidebook based on different interests and abilities. (This gives teach- 
ers a quick key to judging the nature of each activity as each activity includes an illustration of a Super Saver 
engaged in an educational act reflective of his or her talents and interests and also reflective of what students 
are to do in the activity.) The names of the Super Savers can be whatever students want to make them. For 
purposes of explanation below, names have been provided. (Note also that the Super Savers represent different 
ethnic backgrounds.) 

Mary, who is Anglo-American, enjoys manipulating tools and equipment. She likes to make and use ma- 
chines. She investigates how machines and technology can be applied to waste management and recycling, 
and she investigates the effects of the improper disposal of waste materials on wildlife and human health. She 
enjoys working outdoors. 

John, who is Black-American, likes to conduct experiments and make mathematical calculations. He knows 
how to use scientific equipment and calculators. He generates hypotheses about waste disposal and recycling 
and tests thest>. He collect.s and organizes data about the consequences of improper waste disposal upon the en- 
vironment. He figures how much money can be made by recycling and calculates quantities of resources used 
and saved by recycling. 

Richard, who is Anglo-American, likes to read and write. He uses reference sources to look up information. 
He writes stories about what happens to waste when it is both properly and improperly disposed of. He makes 
charts to present information about recycling and saving resources. He conducts surveys to explain behaviors 
of people. He writes scripts and news stories to publicize and draw attention to waste problems. 

Juan, who is Spanish-American, likes to take action and be a leader. He can motivate others to recycle and to 
take action to protect the environment. He enjoys organizing groups and he will stand up for what he believes 
without fear of peer pressure. 

Kim, who is Asian-American, likes to ca'ate useful things from used materials. She enjoys classifying objects 
and making displays by cutting and pasting. She writes songs to publicize issues. She enjoys working with her 
hands and manipulating objects and u.sed materials to make art objects and crafts. 
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SUPER SAVER INVESTIGATORS ACTION-PICTURES EXERCISE 



This tixeix'ise includes iilustrations of the Super Savers and can be used however you like to introduce Htudcnts 
to the Super Saver Investigators. Here are some suggestions: 

* Use the exercise before conducting any activities in the guidebook. You will need to explain some terms to 
students as you have them read the information sheet, WHAT ARE SUPkR SAVER INVESTIGA- 
TORS? (You csxn become more familiar with these terras by reading the background information in the In- 
troduction to this guide and to Chapters One and T^'o.) As students show interest in particular 
action-pictures more than others, you could record which ones they seem most interested in and plan to 
initiate activities related to these pictures. (You will find a listing of activities from which each picture 
wa.« taken at the end of this section. You can also use the Learning Skills Index to identify other activi- 
ties that include similar skill development exercises for students.) 

* Procee>d as suggestt?d above, but first inti-oduct? students to the subject of waste management by conduct- 
ing one or more activities from Chapters One and/or Two. 

* Use this exercise (after conducting all activities-- you wish to do) as a way of evaluating what students have 
learned. Note that the last illustration handout, Me4«sage Pictures, requires a difiertrnt pi-oeedui e than 
the other handouts, which makes it valuable as a general evaluation tool. 

Using The Action-Pictures 

After deciding which approach Uj use above, conduct the exercise in the following manner: 

a. Have stutlents read the handout. WHAT ARE SUPER SAVER INVESTIGATORS? and discuss. 

b. Go over the 'nstructions for u.^ing the action-pictures as described for students in the handout, WHAT 
ARE SOME THINGS YOU CAN 0O TO INVESTIGATE AND TO SAVE THE ENVIRONMENT? 

c. Have students complete the? exercise using the action-pictures. Remember that the illustration handout. 
Message Pictures, is used in a diflerent way, which may make it imn-v appropriate as an evaluation tool. 



WHAT ARE SUPER SAVER INVESTIGATORS? 




Super Saver Investigators are students just like you and your classmates. Tb be a Super 
Saver Investigator you must care about the environment. The environment includes every- 
thing around you such as land, rivers, trees, soil, animals, buildings and people. 

If you investigate your environment, you will find that people often do things that harm or 
degrade the environment. Sometimes people litter, vjrhich can hurt animals and other peo- 
ple. Sometimes garbage is taken in trucks and dumped in places where it can pollute water 
and hurt animals living in or near the polluted water. Sometimes people can be harmed by 
drinking polluted water. 

If you investigate your environment, you will also find that people throw away things that 
can still be used. Glass bottles, newspapers, aluminum cans and motor oil are a few of the 
items people throw away which can be used again by recycling. Recycling means to make 
new things from old things people would otherwise throw away. When new glass bottles are 
made from old bottles, this is recycling. Similarly, when new newspapers are made from old 
newspapers, when new aluminum cans are made from old aluminum cans, when new motor 
oil is made from old motor oil, these are examples of recycling. 

If you investigate recycling, you will find that when people do not recycle, more natural re- 
sources must be taken from the earth to make new products. For example, aluminum cans 
are made from aluminum ore, which must be taken from the earth. If we do not recycle old 
aluminum cans, we must take more ore from the earth to make new ones. And when more 
ore is taken from the earth, more oil and gas are also taken from the earth to run machines 
that are used to dig ore out of the earth. So recycling saves natural resources and also 
energy. 

lb be a Super Saver Investigator you must investigate what happens to waste materials in 

the environment. Then, based on what you learn from your investigations, you must act to 
save the environment. 
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WHAT ARE SOME THINGS YOU CAN DO TO INVESTIGATE 
AND TO SAVE THE ENVIRONMENT? 

Look at the series of pictures of the five Super Saver Investigators. Each picture in each se- 
ries shows one of the Super Savers doing something to investigate or to save the environ- 
ment. See if you can identify what each Super Saver is doing in each picture. Some of the 
things they are doing are listed below, but you might think of other things they are doing as 
well. 

Doing an experiment 

Making mathematical calculations 

Tblling others what they can do 

Writing reports 

Doing i*esearch 

Making tools 

Looking closely at nature 

Making artistic objects 

As you describe w^hat each student is doing in each picturc tell why they are doing what 
they are doing. For example, a Super Saver might be doing an experiment to see if water has 
been polluted by garbage. Or, a Super Saver might be doing research to find out what re- 
sources are being saved by recycling. 

Directions: For each lettered picture, describe on line 1 what you think each Super Saver 
Investigator is deling, and on line 2 tell why they are doing what they are doing. 
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ACTIVITY TITLES MATCHING PICURES USED IN 
THE ACTION.PICTURES EXERCISES 



ACTION-PICTURES SERIES 1 

A. Useful Wastt' 

B. Alien Litter 

C. Waste & Words 

D. Map Out Litter 

E. Tiny Beustie's Feast 

ACTION-PICTURES SERIES .1 

A. Recydevillf, USA 

B. Shabby Shelter 

C. Waste In The Workphice 
I). Our Sehoul Recycles 

E. Deadly Drink 



CHAPTER 
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ACTION.PICTURES SERIES 2 

A. At The Source 

B. Puppet Dramas 

V. Ls The Water Fit To l)i ink? 
\). Dollars And Pounds 
E. How Did This Happen? 

ACTION.PICTURES SERIES 4 

A. How Much Do We Use? 

B. What's Under Water? 

The (Jreat Can Crusher Contest 

D. This Littered Land Is \bur Land 

E. Trash In Historv 



MESSAGE-PICTURES 

A. Waste In Space 

B. Resources In The Lite Of A 

Newspaper 

C. Pollution Aixnmd The W(»rld 
I). Compost Dweller-s 
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THE MATTER OF WASTE 



CHAPTER 



What are we throwing away? 

What we throw away includes many materials. Fa- 
miliar words such as garbage, refuse, rubbish, trash 
and srrap refer to different kinds of waste materials. 
Garbage is food waste including animal and vegeta- 
ble matter from kitchtms, restaurants, grocery 
stores, slaughter houses and ftHKi processing plants. 
Other waste, including garbage, is called refuse. 
Rehire can be many things: ashes, fo<^ waste, pack- 
aging materials, cans, atones, glass bottles, dead an- 
imals, abandoned cars, construction site materials 
and sewage treatment residui^ Rubbish and trash 
are waste minus garbage. Scrap is rubbish or trash 
in the form of fragments * - large bulky junk items 
such as old refrigerators, old automobiles, old ships 



The materials in a refuse analysis can also be classi- 
fied by properties of matter. A tj^ical analysis of 
this sort is as follows: non^ombustibles, including 
metals and glass (24*^ ); organic food waste, includ- 
ing garbage and fat (12^); combustibles, including 
paper, plastic, cloth, rubber and wood (64%V Munici- 
pal solid waste analyses do not usually include 
larger sources of scrap such as automobiles, trains 
and ships although these are also part of the solid 
waste disposal problem. 



or parts of these. All of the waste materials 
described above make up what is known as Holid 
wasted Solid waste is usually distinguished from 
hazHrdous waste produced from industry. However, 
some soHH waste from households contains poten- 
tially hazardous substances. 

A rrfUse analipsis is a way of classifying different 
waste materials by weight or volume. The following 
list shows typical kinds of waste often referred to as 
municipal solid waste, that result from human ac* 
tivity in homes, schools, ofTices euid businesses (but 
not on farms or in industry). The following munici- 
pal solid waste analysis^ is based on i^rcentages (by 
weight) of the com}K)nents: 



42.1^ 
9 12*^ 

7.6^ 

o.m 

6.5% 
3A% 

2.m 

1.9% 
1.8% 



Containers and packaging materials make up an im- 
portant category of waste which represents some 
30% of municipal solid waste. Consider the variety 
of packaging for consumer products purchased 
weekly at the store: 

PAPER: paj^r bags, wrapping paper and wax paper, 
cartons and cardboard boxes, candy wrap- 
IH?rs of cellophane and cellulose; 



PAPER (various types, including cardboard) 
YARD WASTES (leaves, grass, street sweepings) 
GLASS (and ceramics) 
METALS 

Ferrous 

Aluminum 

Other non ferrous (brass, copper, Einc) 
FOOD WASTES (garbage) 

PLASTICS (packaging, housewares, toys, furniture) 
WOOD (packaging, furniture, toys, twigs) 
RUBBER (synthetic and natural) and Leather 
TEXTILES (synthetic and natural) 
ASHES, DIRT, MISCELLANEOUS 



A rMfdiiijj to the RoHOurce Conm»rvatmii and Recovery Act of 1978, Molid waste in defined afi followfi: '*any garbage, refuse, hludKi? from a 
H tf tn atment plant, wat^r supply irpatment plant, or air pollution contro] facility and other diacarded materiala, including aolid, liq- 
uid, st^misolid, or contained gaaeoua material resulting from tnduatrial, commercial, mining, and agrurultural (^rations, and from com- 
munity activities, but does not include Holid or dissolved matenals in irngation return flows or industrial discbarget; which are point 
bourcei* subject to permits.'* EPA Activitivif Under the ttrmjurce ConBerwiion and Recotfenf Act ofJ976. Annual Hepnrt 7}> The Prenideni 
and CungreBs (The OflTii^ df Water & Waste Management. UJS. EPA, March 1979^ p. M, ' 

•* Charact*»rization erf Municipal Sdid Waste In the United Slates, 1960 to 2000," (Franklin Associates. Ltd,, 19871 Refuse analyses differ 
statistically because of numerous variables and different types of measurement designs. However, the relative differences of quantities 
among the types of waste materials in any one analysis are generally the same as in other analyses. For example, paper is always the 
largest quantity of any item, followed by yard waste, while glass and n^ls amount to 1^ but more than plaatir, wood or m\A>er items. 
Fred Rolsten, "Solid Waste! Is It a Waste?" MaterialB: dispose or recycUfCThe Wrii^t Company, lffIB\ pp.3A. 
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WOOD/CLOTH: sacks for Krain and H(»ed, wtHHlt'n 

cases for fruit, string; 
fjKTAL: fcKxl in tinned sttM?! cans, soft drinks in alu 

minum cans*, foil, aeroHid cans; 
GLASS: jars and btittleH to prenervt? pc^anut butler, 

olives, mustard, soft drink.s ; nd many 

more items; 

PLASTK': bottles of polyethylene and pulyvinyl 
chloride for mmp and nhampmi, packag 
ing for radios from expanded polys- 
tyrene, plastic bubbles pnitecting toys, 
plastic wrap for meats and product*. 

Packaging incn:^ases the amount of waste requiring 
disposal and is a significant part of the cont of pr.Hi^ 
ucts we buy. Packaging is often necessary to pre^ 
serve and protect products, but examples of 
unnecessary packaging also abound. 

Reduce and Reune 

There are two important ways to diminish the 
amount of waste nnjuiring disposal and tu s^ive re 
sources as well: reduce and reuse materials. People 
can reduce their consumption of materials at home, 
at school and at work, Tliis can l>e done by using 
only necessary quantitic s of materials and by buy 
ing products that an* not unnecessarily packaged. 
Waste material requiring disposal can also be re 
duced by buying materials that are easily it»cycled. 
Ri^me often requires creative, resourceful ideas fur 
making new or dea)rative obji'cts out of the parts 
and materials of discardt^d items. Rllementary leach 
ers have been reusing materials for quite some tinu* 
in their search for economical and creative class 
room projects. 

Recycling and Saving RcHOurces 

Waste is often perceived as having little or no value. 
However, much of what iMH>pli» in th* ' ♦^^^ ' Statt*s 
throw away as wmtr is really k unction 
betwc»en what is truly waste im what is useful is 
very important when considering how we can save 
resources and energy and how we can save scarce 
landfill space. It is well established that Americans 
waste billions of dollars pt^r year in energy and ma 
terials that could be useful Much of this waste of 
waste happens by failing to transform or ncyde ma 
terials such as glass, iron, aluminum and other non 
ferrous metals into new pn>ducts that are again use- 



ful. Acwrding to one calculati<m, "over 8(r; of the 
solid wastes produced in th<* l'nit<Hl States are dis- 
posed of by landfilling; 10'; are incinerated; and 
only 6'r are rt*cycled.'"' 

Resiiurces rtH-lainunl through recycling can l>e either 
renewable or non-renewable resources, R^'neurahtr 
nHimrviH a » nlive or continually Inking produced in 
the natural tMivirtmment, thus they regenerate. Re^ 
newable ener^O' resources include the sun, wind and 
ocean waves. Renewable material resources include 
trees, animals and fcK)d crops (It Ls possible, how- 
ever, for human beings to interfere with the balance 
of nature and cause shortages or even the extinction 
of renewable resources.) Snn-renewaMe r^marceH 
art* non living. These resources are considered non^ 
renewable because they were created by bio- 
geological prwesses taking thousands or millions of 
years. Non-renewable energy resources include fos- 
sil fuels such as coal, oil and natural gas, Non 
renewable material resources include iron ore, 
coppi»r, sand and limestone. 

Many materials thrown out as waste are made of 
non-renewable rescmrces and require non renewable 
energy resoutxes to b« produced. This makes recy^ 
cling these materials especially beneficial. Pnnlucts 
manufactured fnim rwycled materials usually re~ 
quire fewer virgin resources and less energy to 
make. Human recycling imitates natures own 
proce.^s of recycling by conserving energy and natu- 
ral resources. This is done, as in the natural envinm 
ment, by breaking down and rebuilding the physical 
(and sometimes chemicah pn^pt^rties of recyclable 
materials. 

Obstacles to recycling involve several factors: the 
way products are made; economic and s(K'ial factors; 
and technological inadequacies. Items that are diffi 
cult to mycle include certain plastics, bimetal cans, 
aerosol spray containers, plastic coated paper and 
food packaging containers (including wrappers) 
which are made of a combination of materials such 
as paper and/or plastic and or foil. Thesi* are diftlcult 
to recycle In^cause their constituent materials mu.st 
be separated and recycled individually, which can be 
very expt^isive to do. Another factor inhibiting recy 
cling is the lack of markets f<ir recycled materials. 
One of the goals of the Ohio Division of Litter Pre 
venti<m & Recycling is to identify existing and po 
te? .ial markets for recycled goods. 



"liesson 1: Kumlfill Course lntn>dijcti(in.'* Wastv A^v 17 iJanuarv UW)>. p. (5 
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THE MATTER OF WASTE 



Understanding Waste and the Disposal 
of Waste 

Waste is constantly being generated and it diH»s not 
cease to exist once it is discarded. The law of the con- 
servation of mattt^r applies as directly to waste as to 
any other substance. Discarded wastes do not disap- 
pear and are not destroyed, but can be transformed 
into other substana»s and materials. How^ waste is 
transformed is dependent on many factors. These in- 
clude characteristics of the waste itself, external en- 
vironmental conditions affecting the waste, and how 
waste is managed by people. 

Ti ansforniation of matter takes pla.:e at different 
rates and in different ways based on the physical 
and chemical properties of different materials. Some 
materials such as glass and plastic are durable 
that they hardly change at all and could be dug out 
of a landfill intact 2(K)0 years from now. Paper prod- 
uctJs, on the other hand, generally decay quickly. The 
environmental change prwess of waste materials is 
called dec^pmpoHitiim, The decomposition of materi- 
als can result fn>m biological action, from weather- 
ing processes or from chemical changes. Any 
material is considei-ed hiadegradabh if it can be bro- 
ken down into basic elements by normal biological 
pi-ocesses. For example, paper products, wood and 
garbage are capable of being broken down biologi- 
cally by microorganisms such as bacteria and fungi. 
However, materials such as glass, plastic and alumi- 
num are non-himiegradahh because bacteria and 
other decomposers cannot break them down, or can- 
not break them down easily. Non-biodegradable ma- 
terials are susceptible to breakdown by weathering 
and chemical changes. 

WvathiTing is a process of decomposition caused by 
temperature changes, rain, wind and sunlight. An- 
other w^ay some nrm biodegradable materials decora- 
pose is through oxidation, a chemical change 
associated with the decomposition of metals. Rust- 
ing is the result of the oxidation of iron. Not all met- 
als oxidize at the same rate; aluminum takes longer 
than tin or steel. 

The distinction between organic and inorganic 
waste materials is another distinction important for 
understanding decomposition processes. Most solid 
waste materials that are organic decompose more 
rapidly than inorganic materials. Organic waste 
materials are made or gathered from living animal 
or vegetable matter. Organic wastes such as fmd re- 



mains and paper products decompose quickly. How- 
ever, other organic waste materials, such as rubber 
and plastic can take a very long time to dinximpose. 
(Plastics and rubber are made from jK^tt oleum, an 
organic material which derives from once-living or- 
ganisms which have decayed over a period of thou- 
sands of years.) Inarganie waste materials such as 
steel, glass and aluminum are derived from non- 
living things and take a relatively long time to de- 
compose. For instance, glass that is over a thousand 
years old has been dug up by archeologists. Inor- 
ganic waste contains matter that is not broken down 
easily by weathering or biological pruces^ies. 

Human-made products, whether they are derived 
from organic or inorganic materials, take longer to 
decompose than natural objects such as plants and 
animals. Observations of the physical properties of 
matter help to distinguish human-made objects from 
natural objects. Compared to natural objects, 
human-made objects tend to be brighter, more lus* 
trous, smoother, more precise and uniform in size, 
weight and shape, and have less smell. Physical 
characteristics also indicate the functions objects 
served before they entered the waste stream. These 
functions may have included durability, conve- 
nienas storage and preservation, warmth and com- 
fort. In order to produce products that serve these 
functions, we have made materials that cause prob- 
lems when we throw them away. 

landfills and What Hapi^^ns to Waste in Them 

A iandi ili is where most of our waste is taken to be 
buried in the ground. Landfilling waste can be an 
environmentally sound way to dispose of waste. 
Modern landfills are not the noxious open dumps of 
the past. At a landfill, waste materials are spread 
tmt and compacted in layers by machines. These lay- 
ers are then covered with earth at the end of each 
day. This keeps vermin, diseases, blowing materials, 
odors and human-caused combustion from being a 
problem to nearby residents. At a landfill, as succes- 
sive layers of compacted waste and earth build up to 
several feet (10-12 is typical), these are completely 
covered (typically in a ratio of one part soil to four 
parts waste) to make a cell. Cells are built beside 
and on top of each other until they reach as much as 
50 to 1(X) feet above the original ground surface. A 
final covering of two to five feet of soil (that may in- 
clude a layer of clay underneath to keep water out) is 
then put in place. Vegetation is established on top. 
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In some cases parks are even created on top of 
landfills. 

Simply covering waste materials with dirt does not 
make a landfill environmentally safe. Landfills 
(which are also called sanitary landfilh) must be en- 
gineered to remove all harmful liquids and harmful 
ga^ which eventually arise. This requires lining 
the tettom of the landfill with special materials and 
installing pipes to collect hazardous gases and toxic 
liquids. Numerous hmsehdd hazardnus umstvs (poi 
ron, bug spray, shoe polish^ etc.) end up in landfills 
without being treated beforehand. This means a 
landfill cmtains different chemicals from contain- 
ers, which together with rain water and acids gener- 
ated by bacteria produce a harmful liquid called 
huehate. Another harmful element is a dangerous 
gas, known as methane, which is eventually pro- 
duced at landfills after some years. The contents of a 
landfill can be viewed as a mass of teeming life, liq- 
uids and gases interacting to create biophysical 
to'ansformations as the garbage and trash we throw 
away decomposes. 

Both theoretical and technical sciences are applied 
in managing solid waste disposfil at a landfill. Pi-op- 
erly maintained landfills involve complex designs 
and each one is diflferent because of the many varia- 
bles and theories associated with the construction of 
a landfill A brief consideration of a few variables 
will give some insight into the theoretical and expt^- 
imental nature of landfill construction. The varia 
bles considered can be described according to two 
categories: environmental factors and properties of 
waste materials. 

In considering environmental factors, s«?veral varia- 
bles can be identified. They include moisture and 
rainfall, temperature, compaction of soil and soil 
cover permeability. For example, the more moisture 
in a landfill (which is determined by rainfall and soil 
permeability), the less air circulates. This limits cer 
tain types of bacteria which decompose organic mat- 
ter quicker than bacteria which thrive without 
oxygen* Other variables to consider include the 
right mixture of air and moisture in a landfill, or 
variations in temperatures that affect the rate of de- 
cay of materials. 

In re^rd to the properties of waste materials, one 
important variable is the ability of a waste material 
to decay in the presence of biological or chemical ele 
ments. Garbage (organic food remains) decompose 



very rapidly, as aerobic bacteria (bacteria ixHjuiring 
oxygen to live) and other tiny organisms in the soil 
l>egin to feed on the waste. Paper is also decomix>sed 
relativi^ly quickly by bacteria and fungi depending 
on the grade and type of paper product. Natural 
cloth and wood are consumed at a slower rate by mi 
croorganisms. As microorganisms consume waste, 
they incorporate elements of waste materials such 
as ammonia, carlx>n. phosphorus and potassium into 
microbial protoplasm. Oxidation replaces micro- 
organisms as the decomposing agent of metals and 
minerals in natural fllhjrs and other products. Oxi- 
dation of some materials, however, creates toxic ox- 
ides, which can create iK)llution problems. Synthetic 
rubb<?r remains essentially inert, while natural rub- 
ber breaks down extremely slowly. Glass and plastic 
are also inert in landfills. 

Other variables related to the properties of wiiste 
materials include their ability to \^ compacted or 
shi-edded or to become hazardous to life. Waste mate- 
rials which can be shrc*dded or baled save space in a 
landfill. Rocks, clean dirt, bricks, concrete and 
crushed glass compact well and cause no pollution. 
Items such as tires, mattresses, furniture and appli- 
ances compact and settle poorly as they take up a lot 
of space and move around in landfills. 

An increasingly important problem is the disposal of 
household hazardous waste by consumers. Chemi- 
cals, paints, insecticides and other household haz- 
ardous waste can leach into ground water supplies 
and pollute the envii*onment outside a landfill if lea- 
chate is not properly contained Hazardous wastes 
are often difficult to recycle, but treating them be- 
fore disposal can help to keep them from being 
harmful when taken to a landfill. However, some 
househ<ild wastes, which are considered very toxic, 
should be taken to special waste disposal facilities. 
Consumers can be especially helpfiil in a compre- 
hensive solid waste management program by rt^ry- 
cling materials such as paper, glass, aluminum and 
plastic and by disposing of hazardous wastes 
properly. 
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USEFUL WASTE 



CHAPTER 




PRIMA KV I>,TKH.M l- Dl A I K 



Objectives Students will be able to: (1) 

identify and di\sirihi* waste material in their envi- 
ronment; (2) v<}mfHire items of waste which can bt> 
useful when reused or recycled with items of waste 
which must be dispixsed. Students will improve their 
abilities to express thoughts orally and in writing. 

Method Students discuss the diffoi-ence he 
tween useful objects and waste objects; they rva.son 
and rank a variety of waste items from *'niost usea- 
ble'' to "least useable" They discuss recycling and 
classify waste items brought from home as recycla- 
ble, reuseable or disposable. 



Duration: two to three class periods. 
Setting; classroom 
Subjeein: Science, Language Arts 
Curriculum Reference: 2,2, 6.1 



Preparation Gather the following 

items: aluminum can (half crushed), glass bottle, 
crumpled page of newspaper, plastic bottle (creased 
or dented), tin can, cigarette butt, piece of rope, or- 



ange pi*el bottle cap and an t^inpiy aerosol bug spray 
container or other household hazardous waste con^ 
tainen If you can, put setn of these items in bags, 
with enough bags for each group, if vou decide to use 
gioupjs. 

Vocabulary hazai-dous waste, landfilL 
litter, recyclable, useful, waste 



Handout 



Rating WaMe 



Procedures 



L Decide w^hether you want this activity to be ac- 
complished individually or in small groups. If 
you chtKKse the latter, divide the class or have 
them choose their own groups. 



2. 



Arrange the items listc 1 Inflow on a demonstra 
tion table, or, if you made provisions to do so, 
give a set of items to each group and have stu 
dents arrange items on tables so tliey can hv 
swn and touched. 'Vrite the name of each item 
on the board. 0)o not list in the order Inflow as 
this list is divided into item.s which are typically 
recyclable and items which must usually be 
thrown out, a distinction relative to a later exer- 
cise for students.) 



ALUMINUM CAN 
(JLASSBOrn^E 
PAGE OF NEWSPAPER 
PLASTIC POP BOTTLE 
TIN CAN 



CIGARETTE BUH 
PIECE OF ROPE 
EMPTY BUG SPRAY CAN 
ORANGE PEEL 
BOTTI^E CAP 



Discuss how these waste objects were once use- 
ful and how they often end up as litter or in 
trash cans. Define the terms *1itterr ^'useful" 
and waste". Do not mention recycling at this 
jK)int unless it is brought up by students, 

3. Instruct each student or group of students to 
rate each item from the **most useable" to the 
'Meast useable*' object. Groups can arrange 
items in rank order across the table. Have stu- 
dents present their reasoning in each case. The 
handout, Rating HiiHte, is to be used for this 
purpose when dealing with older students. (Rea- 
soning might include the use of the object to 
make something or to keep something in. Items 
could be used as tools or in a game. In some 
cases, aesthetic ugliness, threats to health or in- 
jury potential might affect judgments about an 
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objects us4*fulnes8, Some students may rt^ason 
bastfd on recycling potential or even use in com- 
posting. ) When completed, discusB answers with 
the class. 

4. Discuss the concepts of reuse and recycling. Ex- 
plain that objects which can be reused or recy- 
cled are useful. Go over each item again and 
discuss whether it is recyclable (useful) or a 
waste object. Those obji*cts in the left column 
alKive are recyclable; those items in the right 
column usually end up being thrown away. But 
there is no definite answer, as someone could re- 
use an item such as a orange pt»el in a compost 
pile. Some students may suggest that bottle 
caps and rope could be reused as art projects. 
Check and st^ if any of the recyclables you have 
discussed ai-e collected in your community so 
you can tell students about recycling opportuni- 
ties available to them. Or, start a recycling 
drive at your school. 



5. Ask students which item could be hazardous to 
their health (bug spray). Explain what hazaiti- 
ous means. 

Evaluation Have students check to see 
what has been thrown away at home. Ask them to 
bring in one clean waste item, one clean recyclable 
item and a clean reusable item. When students 
bring these to class, have them put each item in dif- 
ferent boxes explaining why they are doing so. Mark 
the box for recyclable items ^'Recycling Center" and 
the one for waste items ''Landfill." Explain how re- 
using and recycling waste saves landfill space. Ex- 
plain why we need to save scarce landfill space. 
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USEFUL WASTK 



1 



Directions: Rate items fi*om the MOST useable to the LEAST useable. Write them 
down in rank order in spaces 1-10. Write down the reasons why you chose the first 
three items to be most useable and the last three items to be least useable. 



MOST USEABLE 



1. 



Reason: 



2. 



Reason: 



3. 



Reason: 



4. 
5. 
6. 

7. 
8. 



Reason: 



9. 



Reason: 



10. 



Reason: 



LEAST USEABLE 



NATURAL RESOURCES 
AND WASTE MATERIALS 



CHAPTER 




PRIMARY lN'l KI{MF:f>IA t i: 



Objectives Students will he able to: (1) 

classify waste accoi-ding to envin)nmental distinc 
tions such as natural or human made, organic or in- 
organic, made from renewable or made from 
nonrenewable resouixes; (2* explain how n»cycling 
saves natural resources. Students will improve their 
ability to (Ivscrihi' similarities and differrm^s. 

Method Students identify objects on a 
handout as either natural or human-made. They 
identify litter on the handout and infer what natural 
resources were used to make the human made ob- 
jects. They make a collage to i-einforce the learning 
of distinctions covered in the activity. 



Duration: two to four class periods 
Setting: classr«>om 
Subjects: Science, Arts & Crafts 
Curriculum Reference: 2.2 



Preparation Gather materials to make 

a collage: crayons, magazines, ^issors, chart paper 
(or poster board), glue or thumb-tacks. Gage the 
learnmg abilities of your students as the later activ- 



ities in the ProcedureK and in the Evaluation are 
more difficult assignments than the initial exer- 
cises. 

Vocabulary biodegrade, classify, col- 
lage, human-made, inorganic, litter, natural, nonm- 
newabie resources, organic, ix'-cyclable, renewable 
resources 

Handout \atural or Human-Made? An- 
Hwer Key 

Procedures 

1. Ask students what the words **naturar' and 
"human-made" mean. Natural things include 
all living things <plants and animals) and ob- 
jects of the earth (rocks, soil, sandK Human- 
made items are things people make, often with 
tools and machines. Have an assortment of 
these items on hand to show the class, but avoid 
using items on the handout, Natural or Human- 
Made? 

2. Give a copy of the handout, Satural or Human- 
made? to each student and have them complete 
it according to instructions. Discuss after they 
complete it. 

3. Have students identify human-made objiM:ts re- 
presented as litter in the handout and the *'nat- 
ural litter'' dapple core on sidewalk). **Natural 
litter'' in this context refers to a natural object 
littered by someone. Explain how natural litter 
can cause harm in a human environment while 
it can be useful in a natural environment. In a 
human environment it could cause an accidem 
or attract vermin with disease. It will biode- 
grade and become part of the nutrients in soil in 
a natural environment. Compare human reuse 
or recycling of human made objects to natural 
recycling of organic wastes. 

4. If using this activity with older students, define 
the erms **organic" and "inorganic," ''renew 
able resources'' and **nonrenewable resources'' 
and **recyclable." Look at the handout again. 
Have students identify the natural organic 
items and the natural inorganic items. Then 
have them point out which of these natural 
items are renewable resources and which are 
nonrenewable. 

5. Ask students to draw a line (or lines) from each 
of the human-made objects to the resources (nat- 



Uhit» l>f pBrim(>nt of Natural Ri^mpcrs. MH^m- Uasid l^ndi^ D!J*H, 
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ural objc'cts) usc^d to make them. Have students 
identify which human-made objfct^s can Ix^ rcty 
cled and thus which natural resources are bein^ 
.saved by itHrycUnK- Ask students to identify the 
one object depictiHl on thu handout which is the 
natural source of all other objects on the hand 
out <sunK Kxphiin. 

Evaluation Pass out nianaxines with 

pictures and advertisements. Have each student cut 
out a picture of a human- made item and a picture of 
a natural item. Put two hu"ge sheets of paper on the 
bulletin board, marking one '*human made " and the 



other **natural." Om* at a time, have c»ach student 
bring up a natural and a human fuade picture to be 
aflfixed to the appropriate poster in collage fashion. 
As each student brin|,ns up the pictui es, discuss with 
the class if the pictures have been categorized cor- 
rectly. For older students, after completing the two 
collages, have them identify each picture according 
to the following classifications: a. organic object: 
b. inorganic object; c. recyc lable object made from 
renewable resouixes and d. recyclable object made 
from nonrecyclable resources. They could make a 
list of these on paper. 
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NATURAL OR HUMAN-MADE? 
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ANSWER KEY ^ NATURAL OR HUMAN MADE? 



woodtm wagon: 
human-made 



can: 

human-made; 

container: 

human-made 



plastic 

two-liter 

bottle: 

human made 



sheep: natural, 

organic, 

renewable 



lumber: 
human-made 



sand: natural, 

inorganic, 

nonrenewable 




trash can: 
human made; 
paper: human-made 



wool sweater: 
human made 



glass Iwttle: 
human-made 



oil (pt^troleum): 
natural, 
organic, 
ncmrenewable 



apple: natural, 

organic, 

renewable 



tree: natural 
organic, renewable 



ADDITIONAL NOTES: Glass is made fnmi sand (and other materials). Plastic is made from petroleum. Paper 
is made from trees. The can pictured in the container could have been made from aluminum or tinned steel If 
aluminum, the source is bauxite; if tin and steel, the sources are tin and iron-ore. Each of these sour«^s is inor- 
ganic and nonrenewable. Glass, plastic, paper, and aluminum or sU^el represent tW- major recyclable items on 
this handout. Paper is the only one made from a wnewable resource; howeven thi.i'e is sty much sandstone in 
existence that we are not likely to run out of it nearly as so<m as we could other nonrenewable resources. Cloth 
ing, often made from renewable resources, can be reused. 
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LITTER DICTIONARY COMPETITION 



CHAPTER 



1 




IN ri:RMi:i)iA"rE 



Objectives Students will bt* able to; i 1 1 

de.svribt* sfmial pn^perties <»f litter and waste objects; 
<2l tell whether these items are recyclable or not. 
Students will impwve their ability to work vunfM^ra- 
tively ami produciiivly wHli nthvrs. 

Method (irtnips create an alphal>i»t dictio 
nary niakinj^ illustrations and describing pieces of 
Utter or waste that correspond with letters of the al- 
phabet. They play a guessing and a rhyming ganu' 
using information from pages of the dictionaries 
they made. They infer from descriptions of propter 
ties of waste items what the item is. 



Duration: four or more class periods 
Setting; classr{H)m 
Subjects: Science, Language Arts 
Curriculum Reference: 1.1 



Preparation twenty six sheets of draw- 
ing or construction paper and twenty six sheets of 
draft paper available for each group of students; die 
tionaries, crayons, pencils and a variety of waste ob- 
jects and/or pictures of potential throw aways, 



Vocabulary 

clabli'. rhynu' 

Procedures 



alphaiiet. prc»pi»rties. recy- 



1. Collect a variety of litter and trash. Students 
might collect litter from an area around the 
schcKil. bring in wastt- items from home and or 
use magazines to find pictures of objects that 
usually end up bt»ing thn)wn away. Display 
these for everyone to see. Explain which materi- 
als are recyclable and which ones aiv not. <For a 
list of recyclable items see Background Informa- 
tion, Chapter 4.) 

2. Divide students into teams or have them divide 
themselves into teams, CJroups will identify oh- 
jects of litter or waste according to letters of the 
alphabet. For each letter/object they will de- 
scribe the following: u. niatenal(s) used to make 
it (paper, glass, aluminum, etc J: b, whether it 
can be i^ecycled or not; c, some of its properties 
Lshiny, rough, bends easily. smcnKh, compacts 
easily, square, cylinder, etc.). Do an example for 
ihv class before having them In^gin. 



/y . pdper /plastic 
• hard lo recijcj 

Sr^ootJij 2 colors ,i>ornS> . 



If students in the gj'oup cannot think of a waste 
item to match with a letter, they sh<m)d go on to 
the next letter. Once they have identified a 
waste item f<n" a letter of the alphabet have 
them complete as much information as possible, 
but they should go on to another letter if they 
cannot fill \\\ all the requested information. 

3. Have groups make a picture of each item and 
work out picture and word displays on draft pa- 
per before arranging on the final page. They 
should work together eliciting ideas from every - 



1988 Ohm fH^pBrtmrn! «f NaJiirol H^'-sfturt^, *«»wt*' J<» P^rkty, Smjih Mi4dW S<*H»x>) 'iMyt^n, Of 1 1 
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one in ibv ^rnup as to descripticms of each alpha- 
betixiHl item. Then have one or two students in 
the group copy onto the final pngv. 

4. TkAl each team to do as many letters of the al 
phabet m they can and not to di^cusH with other 
teams what they are doing. After allowing sev 
eral class pt^ri^ids to complete, collect the fina^ 
lized sheets from each team. 

5. The winning team will be judgcKl accordingly: 

• 2 points for correctly identifying a piece of litter 
and spinning it correctly; 

• 1 point for properly identifying materialist used 
to make the item; 

• 1 point for identifying correctly if it is recyclable 
or not, or difficult to recycle. This may be hard- 
est to judge in some cases. Most waste can tech 
nically be recycled or composted, but eflficient 
and remunerative systems are lacking for some 
waste materials such as certain plastics, batter 
ies, aerosal cans, plastic coated papers, etc. (For 
an explanation of dilTiculties in recycling st^e 
Background Information, Chapter 4); 

• i point for each property named. 
(Am>rding to these criteria the example given 
above, in Step 2, would he worth 8 points.) 

TtiHy points from all sheets of each group. Have a 
prize for the winners. 

6. Sort out letteiTd sheets for which no waste item 
could be identified by any of the groups. Brain^ 
storm as a class helping students think of items 
for these. Then have them return to groups to 
include letter/obji»cts they could not think of the 
first time. Have each group put their sheets into 
bimklet form binding all 26 pages and designing 
a cover, listing each student s name in the 
group. On you could make a single book from 
the best examples from each group. Display on 
classroom library table. Or, collect the sheets in 
loose but alphabetical order and use them to do 
the following exercise. 

7. Chwse the best pages from each group, espe^ 
cially those pages with correct **properties" de 
scriptions. You may want to make photocopies of 
pages in order to preserve the book(8)» 

a. Shuffle sheets of pages. 

b. Have a student read the **properties'* de- 
scription of the item on the page, and see 



who can guess whul waste item is referred to 
in the description. Repeat, allowing other 
students to participate. 

c. With older students, after each item is 
guessed, discuss how t he properties 
describtnl make it easy or difficult to recycle 
or dispose of that particular item. (e.g. News- 
paper is not very durable and it absorbs wa- 
ter easily, so it can he turned back into pulp 
for I'ecycling; it will bicHiegrade in a landfii]. 
An aluminum can has a relatively low melt- 
ing point so it can 1h» recycled easily. It can 
be compacted for storage until it get« to the 
recycler, and because it does not oxidize rap- 
idly it will not biodegrade very quickly in a 
landfill. Plastic can be melted to be recycled. 
When plastic is incinerated, it gives ofT toxic 
gases which have to captured before en- 
tering the atmosphere. Plastic is so durable 
it lasts almost forever in a landfill.) 

8. Play a rhyming game using the list of waste ob^ 
jects the students described in their dictionaries. 

a. On the board, draw any number of slides de- 
pending on how many teams you divide the 
class into. 




Tbam 1 



Team 2 



Thke turns giving one student fro: : each 
team a word from the dictionaries the stu- 
dents made or any word related to litter. The 
student then has to find a word (no*, neces- 
sarily litter relate) that rhymes with the 
given word. If the student has a rhyming 
word he/she gws up to the team slide and 
putJ3 an **X*' on the rung. The first team to 
the top wins. (NOTE: AH slides must have 
the same number of rungs.) 
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hxampks: EvaluHtion 

From tin- Dictionary Pagi'S Rhyming Words their role.s in Ihf uroup and then have them list as 

Cc Can Pan many objwt.s <»f litter and waste as they can. dc 

W\v Wrapper Trapper signating n'hieh types are rwyclable (without usin« 

Ss Shoe liluc the bookU'ts they jiisl made). 
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CHAPTER 



1 




IN rKKMlODf A R-; 



Objectives Students will be able to: (1) 

iivscrihe the decomposition process; (2) compare rate^ 
of decompoHilion of various materials when left in 
the environment or disposed of in the tjround; (3) ex- 
plain why recycling saves landfill space. Students 
will improve pmblem solvinf^ skills and their ability 
to ivork (r}f}fH'ratively in f^roups. 

Method Students discuss variables in the 
decomposition process and hypotheses related to 
changes in matter. They anuiuct exfHrirnents with 
waste items by creating mini landfills. They usi» 
WiM*king hypotheses to make infen^mrs and to pres- 
ent final cfinclusions about the decomposition rates 
of vau ious waste items under test ctrnditions. 



Duration: several class periods over the 
course of a couple of months or 
more 

Setting: classnwm 

Subjects: Science, Language Arts 

Curriculum Rfference: 1.2, 3.3 



activity guides. It can hv done successfully in many 
diflerent %vays. The procedure described in this vari- 
ation of a mini landfill exercise requires the testing 
of several variables and the application of hands-on 
scientific observations guided by infeixnices and hy- 
potheses. This calls for careful pi*eparation by the 
teacher and an amount of time which teachers may 
not be able to give to a sjKfcial interest subject dur- 
ing the year. Therefore, many short cuts can be 
taken. Instead of cutting materials to specific sizes, 
just make sun» a variety of waste items are used as 
you find them. The simplest way to conduct the ex- 
periment is to put all the items in a large glass jar or 
aquarium tank of dirt and have students observe 
changes through the glass over select periods of time 
during the school year. 

Prior to doing this activity it is advised that at least 
one or two other activities in this chapter be done so 
students have a basic understanding of the proper- 
ties of waste materials. Also, Background Informa- 
tion in Chapter 3 is helpful for understanding how 
organic materials ust^d in this activity dcMLompose. 

Preparation (father in a shm* Ik>x the 

ten items listiHl bi low. Allow one shot* box of items 
for each small group of students. 



piece of lettuce 
piece of bread 

light piece of cotton cloth 3' » 3" Ipiece of thin 
cotton handkerchief or other thin cottcm material) 
a 3" >^ 3" piece of paper (newspaper or writing 
tablet paper) 

a 3" 5^ 3" pii*ce of cardboard 

a 3 ' X 3" piece of aluminum pie pan 

a long thin iron< not aluminum) nail (with no rust) 

a popsickle slick U)r other piece of wimkI) 

a 3" > 3 ' cut^>ut of a plastic lid from a butter ctm- 

tainen etc. or a 3 ' x 3" piect* of plastic wrap 

a small glassjar (small jars for mushrcnmis, olives, 

mu.^^ard, etc.) 



Special Note The making of a mini-landfill is one 
of the most piipular activities in waste management 



Collect the following items for the creation of mini- 
landfills: 

• a container for each test sample group: buckets, 
dishwashing tubs, cut ofi' plastic gallon milk jugts, 
large peanut butter containers, large glass jars, 
etc. tit is not necessiiry to have the same type of 
container for each group,) To complete the experi- 
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ment as HUgi^erfed in the Procedures, at k-ast 
three rontainws are catied for. However, you can 
expand the experiment using four or more con 
tainern. 

• soil or dirt from outdoors, enough to fill each 
group container near to (he top, (Do not use pot- 
ling soil, -simdy soil or clay unless you want to cif* 
ate variouK noil conditions for comparistmsJ 

• rulers for each group 

• a weight scale lone for en tiro claKH> 

• long« for picking up delicate or moldy items 

• npray water bottle (one f<«' entire cla.ss) 

Vocabulary biodegradable, change, 

decompose* evidence, experiment, experimental con 
dit:;ms, hypothesis, landfill, matter* nonhiodegrada 
ble, open dump, physical properties, simulation, 
variable 

Handouts Hevording Changes; How 

Procedures 

IDEAS FOK THE EXPERIMENT 

1. Examine the concept of **change" with students, 
explaining changes that result from wear or de 
cay. Shoes and roads become worn and need re^ 
pair, etc, DiscuHs how some things change 
slowly, some quickly, IX) a demonstration with 
an ice cube and a flower: ice cube, at room tern 
perature, changes (melts) quicker than the 
flower in water changes < withers or decays). 

2. Divide the class into groups according to the 
number of tt*st samples you have decided to use. 
Present the shm* boxes of items (described in the 
Preparation) to student groups. Show them the 
contents of one box identifying each material: 
glass, food, plastic, etc. Ask the class to think of 
a place where all these items might be found to- 
gether (trash can, dump, landfill). Note that 
they are all found together if recycables are not 
separated from the trash. Ask students which 
materials could recycled. Ask students what 
different types of waste the items in th * box rep- 
resent: organic/inorganic matter, made from re- 
newable or from nonrenewable resources, etc. 
(Discussing these terms will be easier if you 
have had students do ilie activity. NATURAL 
RESOURCES AND WASTE MATERIALS, 
in this chapter) 



3. Explain to the class that most trash in the 
United States is disposed of in landfills. Ask 
them how they might make a te^sl in the class 
m)m to see what happens to these materials 
w hen they are taken to Uindfill. This dist us 
sion should intrude the following cunsidera^ 
tions: 

• What is a landfill? It is a place where waste is 
buried in the ground. It difters basically from 
an open dump IxHUiuse each day trash is cov 
eml with a layer cif soil ido ncjt discuss why 
this is done, yet). 

• Weather conditions: rain and moisture are 
important factors at a landfill creating differ- 
ent effects on materials. (If there is too much 
moisture, nut c^nough air will reach the waste 
matter, hence theiv will be less oxidation and 
fewer waste-eating bacteria which i*ely on ox- 
ygen to live,) 

• Different materials are buried in a landfill: 
some dway faster than others, while siane do 
not appear to decompose at all 

Explain the concept of variables ti> students and 
how moisturt* content, soil covering and proper 
ties of organic and inorganic niatc^rials repre 
sent variables in the deccmiposition pi-ocess. Ask 
students how thest* variables in landfill condi- 
tions could be simulated in order to conduct an 
experiment about what happens to waste when 
it is put in the ground. Discuss the ?neaning of 
"simulation,'' After discussing the landfill simu 
lation concept, show stud<*nts tht» supplies for 
making a mini-landfill 

PREPAKINC; THE EXPERIMENT 

4, Ask students why scientists conduct experi 
ments (to observe what happens under certain 
conditions). But what guides their observations 
and the specific conditicms used in the experi 
ment? For this, a major hypothesis and minor 
hypotheses are often used. Explain what a hy 
pothesis is. Lead discussion around to establish 
ing the following hypotheses. 

Major Hypothesis: All materials, living and 
non living, are in a constant state of change, yet 
some materials change quicker than other ma- 
terials. (This hypothesis was established in the 
first step of the activity. You could have written 
it down then and refer back to it now.i 
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Minor Hypolhes^es;: These arv related Lu the 
discussion in Step 3 and to knowltnige abtiul 
waste materials learned in prior activities of 
this chapter. 

a. Most organic materials will change fastiM- 
than inorganic materials in a landtllK (or) 
Inorganic materials v ill change faster than 
most organic materials. (Background Infor 
mation in Chapter 3 discusses how organic 
matter decomposes and the variables in- 
volved.) 

b. The more moisture or water in a landfill, the 
faster the materials will change, (or) llie 
dryer the landfill is, the faster the materials 
will change. 

c. Waste that is buried in the ground changes 
faster than waste not buried. 

There are other hypotheses as well which you 
may want to consider testing in place of or in ad 
dition to those listed above. An extra hypothesis 
about soil peimeability could be tested. It could 
be written as follows: Soil that is permeable (to 
water, such as sand and gravel) will cause mate- 
rials to change faster than soil which is not per 
meable (clay). Tb test for this you will need to 
have different soil samples available. Another 
variable which could be tested is that of temper^ 
ature. A refrigerator, or doing part of the acti\' 
ity outdoors during the winter, would be 
requirt^d to expt^riment with temperature. 

The rest of this procedure description deals with 
the testing of ''^r **b" and V above in Step 4. 
You may decide to test only one or two of these 
hypotheses to simplify the procedure. Just 
watching waste items change over a period of 
time in a jar of dirt will confirm the major hy- 
pothesis discuissed alwve, (Remember - changes 
in glass or plastic will be imperceptible given 
the time available, but t ganic fwHl waste and 
paper products should rea-'ily decay.) 

CONDUCTING THE E..PERIMENT 

5. Before proceeding to make the mini-landfill, 
give each group two copies of the handout. Re- 
cording Changm, so that all ten waste it4?ms can 
be listed. Write the names of items (lettuce, 
bread, cloth, paper, cardboard, aluminum, iron, 
wood, plastic, glass) on the lines at the left. 



Have each gniup chtMise a person to record data 
on the chart. Students should examine all ten 
items carefully, describing various physical 
properties of each: size, shape, texture, color, 
weight. Have recorder describe these in column 
•'INITIAL PROPERTIES OF OBJECTS." 

6. Do this language iU'ts extension. Have students 
write riddles that describe the w aste iti^ms. Use 
at least three adjectives in each riddle. (Ex. 
**What is gieen, leafy and limp?'') 

7. Supervise the making of mini-landfills. Remem^ 
bvr to construct each one in different ways, de- 
pending on which variable each group will test 
in their s^imple. 

a. Tb test for minor hypothesis **a'' (in Step 4 
above), make sure each item on the Record- 
ing Changes recoixl sheet is identified as ei- 
ther ' organic'' (food items, paper, plastic, 
cloth, wo(h1) or "inorganic" (iron, glass, alu-^ 
minum). The word could bet written below 
the name of the item. All groups can test for 
this, but under different conditions. 

b. Testing for minor hypothesis "b*' (in Step 4 
above) requires that mini landiiUs be wa- 
tered differently nnd/or one not at all. (As 
water may accumluate in the bottom of 
mini landfills that are designated to rc^ceive 
water in various amounts, decaying proc- 
esses may lead to a bad smell. T\) avoid this, 
add a small layer of crushed limestone in the 
lH)ttoin of these containers.) 

c. To test tor minor hypothesis '*c" (in Step 4 
above), do not put a a>ver of dirt over materi- 
als in one of the containers of waste. Instead, 
put a window screen over it. You may v,^ant 
to make two '*open dumps," testing one un- 
der rainy c^onditions and leaving the other 
dry all the time. 

8 Proceed to have each group make a mini- 
landfill, putting dirt in the bottom of their con- 
tainer, then waste items^ then more soil on top, 
if called for. Dampen soil with water, if called 
for, and in varying amounts in different contain- 
ers, if called for. 

9. Have each group decide what they think will 
happen to each item over a period of ten days. 
Th€'y should record their inferences in the col- 
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DECOMPOSITION CONDITIONS 



umn "WHAT YOU THINK ^VILL HAPPEN" on 
the Recording Chmffes har lout. TfeU them to 
rely on their knowledge o. the landfill condi 
tions and the properties of waste items to make 
these inferences. Have students describe how 
the physical properties of each item might 
change given the conditions of their test sample. 
Put mini-iandfi!l8 in a safe place and store re- 
cords and riddleg in folders. Also, write out the 
conditions for each mini-landfill (whether to wa- 
ter and how much, how often; how much dirt 
cover it has, etc), and keep these in the folder. 
Put special directions (such as **spray me with 
five squirts of water everyday'') on each mini- 
landfill container, 

10- At the end of ten days have groups assemble 
with their landfills. Open up a section of several 
pages of newspaper on each table as if reading it 
wide open. Have one student from each group 
carefully scoop out dirt with waste items. (Tb in- 
sure that the landfills which are watered a lot 
are not too messy, do not water two days prior to 
unearthing.) Carefully isolate all waste objects 
from the dirt using tongs for more delicate 
items. Record the proi^rties of all objects just as 
done before, putting descriptions in the column 

"PROPERTIES AFTER . DAYS'* (filling 

in how many days: this time). Have each 
group compare inferences with what really hap^ 
pened and discuss with class. 

1 1 . Before restoring landfills, pass out new copies of 
record sheets, Rerording Change, to the stu^ 
dents so they can record inferences again, only 
this time for what they think will hapfK^n to 
each item in twenty more days. (Do not fill out 
"INITIAL PROPERTIES'* column this time.) If 
their inferences this time differ from last time, 
ask them why (observations under test condi- 
tions giving them j — ^ information). 

12. Have students create riddles again and compare 
with ones they did last time. Put waste items 
carefully back in container. Holding newspaper 
at each end pour dirt on bottom, then put items 
back, then more dirt if called for. Fol ow initial 
test condition insti Jictions. Store mini-landfills 
and records with riddles. 

13. After tw enty days have passed repeat prcKJedure 
described in Step 10, only Ube the second set of 
record sheets with only "WHAT YOU THINK 



WILL HAPPEN'' inferences recorded. Write a 
number 30 in the "DAYS" blank of the ^TROP^ 
ERTIES AFTER" column. Describe properties 
again and make new riddles. Store and do one 
more time if you wish, this time allowing as 
many days as you like to pass before examining 
contents again (preferably several months). 
Make sure to have students record descriptions 
in "PROPERTIES AFTER" column following 
their last unearthing. 

EVALUATING THE EXPERIMENT 

14. Have each group gather all their data and dis- 
cuss in class the comparisons of the final de- 
scriptions (in "PROPERTIES AFTER" column 
of the last record sheets used) with the initial 
descriptions of the waste items (in "INITIAL 
PROPERTIES'' column of first record sheets). 
Discuss the concept of biodegradation. Ask why 
some items decomposed faster than others. 
What was responsible for decomposing the vege- 
table scraps? Have each group create a conclu- 
sion for the rate of decom{K»sition of each item. 
(Lettuce will decompose very quickly because it 
is an organic material that bacteria will attack. 
Glass bottles do not seem to decay at all because 
they are made of hard materials which bacteria 
cannot attack easily. Paper will eventually de- 
cay because it breaks up easily when exposed to 
environmental conditions of rain and soil pres- 
sure.) 

16. Discuj^ the hypotheses and whether these were 
confirmed or disproved. Based on conclusions, 
decide what type of landfill environment is best 
for biodegrading waste. Also, compare the 
"open dump" simulation with the landfill simu^ 
latiuns. (Waste may have biodegraded faster or 
at the same rate in the open dump, so ask class 
wh^- we cover waste. It smells bad, lcK)ks bad, at- 
tracts pests which can spread disease.) 

16. Discuss ways that landfill space can be saved: 
separate recyclables and take them to a recy- 
cling center; compact or shred waste before tak- 
ing it to the landfill. 

Evaluation Give each group the hand- 
out, How Lmg to Biodegrade? Based on what they 
have learned jfora their experiments, have them 
complete this. Discuss answers. 
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MINI LANDFILL OBJECTS 
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DECOMPOSITION CONDITIONS 



HOW LONG TO BIODEGRADE? 



miwtioru: Rank the objects below, ft om the object which will di>cay the soonest to the object which will 
take the longest to decay. (The approximate time it takeH for the items to biodcKrade. when left in the 
environment, is listed to the right of each answer space.) 

Oji/cete.- piece of paper, aluminum can, piece of lettuce, unpainted wooden fence post, 
plastic bottle, cotton rag, glass bottle, painted wooden fence post, tin can. 



WASTE OBJECTS 



ESTIMATED TIME TO DECAY 



(1-2 weeks* 
(2-4 weeks) 
(1-5 months) 



(1-4 vears) 



< 10-13 vears) 



( 100 vears) 



(200-500 vears) 



ujOO- 1,000 years or more) 



(over 2,000 years) 






IHf* JHiin Ih-partnu-nt i,t Nutiirx) Rf>Kiiurrt-« 
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THE ALIEN LITTER 



CHAPTER 
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Objectives Students will be able to: (1) 

distinguish natural waste from human made 
waste; (2) explain differences in effect upon the en- 
vironment of the two categories of waste. Students 
will improve their ability to mmpan avd contrast 

Method Students asperate ivitk others to 
reetyrd inftyrmation about the effects of waste materia 
als on living organisms in outdoor areas. They share 
observations with others. They read pasxsages in a 
handout to identify the main idea of a paragraph. 



Duration: will vary over a period of two to 
four weeks 

Setting: classroom, schoolyard 

Subjects: Science, Language Arts 

Curriculum Reference: 3.1 



Preparation For each pair of students 

have the following: i^ncils, clipboard or portable 
surface to write on, hand lenses. Prepare a plot of 
ground, preferably a grassy area clo^ to a wo(^s. 
Rope off the space 10' x 10' or larger and put an 



abundance of different types of litter in the area (pa- 
per pixKlucts, cellophane candy wrappers, cardboard 
piwes or box, pieces of metal and wckxI, glass bottles, 
aluminum cans, plastic bottles, organic food re- 
mains such as orange rinds and apple cores). Do this 
one week prior to initiating the activity in class, ex- 
cept for the organic items; distribute these two days 
prior Try to weigh items down or wedge them so 
they won't blow away. You could also create several 
smaller plots in different places, lb insure success of 
the activity your ploWs) need to have signs of life 
(plant or animal) around them. Depending on the en- 
vironment one week may not be long enough to in- 
sure '.his. Because there is a follow-up observation in 
the activity, you could have students observe the 
plot once when there are few signs of life, and send 
students out again for the follow up observation 
when you notice further signs of life. Before starting 
the activity, intrmluce the concept of habitat to stu-^ 
dents. 

Vocabulary habitat, human-made, nat- 
ural 

Handouts Littvr in Mat u re (in two 

pagen); Whatn the Big idea? 

Procedures 

1. Discuss litter and differences between human- 
made litter and ^'natural litter/' (-Natural lit- 
ter,'* in the context of this activity, refers to 
natural objects littered by people J The activity, 
NATURAL RESOURCES AND WASTE MA- 
TERIALS, in this chapter is helpful for under- 
standing this distinction. 

2. Pass out hand lenses and the handout sheets, 
Utter In Dfature. Have students work in pairs to 
complete the worksheets. Each group of part- 
ners can take turns during the course of the day 
(or week) going out and inspecting the plot. If 
there is a lot of space on the school property and 
many areas with litter, you might devise a way 
to take the whole class out at once, designating 
different littered places for the students to go, or 
you might arrange several smaller plots of litter 
ahead of time in various places in the school 
yard. Tfell students to put everything back as 
they found it (you can initiate cleanup later, if 
you wish). 



Ohio Department of Natural K*f)Sioum«, mmrve I.imb Camf^n. Cft^<jidy KJirmenUry ^Columbiw. i>h) 
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;i Discuss tho handfiijts after nW j;nnips havr com- 
plHed tlK^nj. Kxpluin llu^comept c»f habitat, and 
hav€* students doscribc* tho habitat whi*re they 
found animals living in the liileit^d plot. Ask 
studi»nls i! humun -made objects or natural ub 
jects appear to be more of a threat to life in a 
habitat? Why? Discuss which items in the plot 
can be n*iycle<l and why thev shtmld be iw\ 
cled. 

4. Havf students comph^te the handout, What*s 
tin Big Idi^t? 

5. \U\ the assijinment aj;ain in another week or 
two. and have studt»nts recc^rd their observa 
tions on new copies of the handout. Have them 
compare handouts and describe changes over 
time. 



Evaluation Writt* tlu» name of one 

human-made object and one natural object on the 
board (think of objects not part of the activity Have 
each student explain in writing what efftrt each ob 
ject might have on the environment. To do this they 
will make inferences based on observatiojis and in 
format iojf recorded and discussed in the activity. 



26 



LITTER IN NATURE 



THE ALIEN LITTER 



J IHrectionH: Find some human-made litter Using your hand lens, closely observe the area around it. Re- | 
■ cord your observations, j 



1. Describe the human-made litter you want to investigate (2 or 3 objects). 



2. Investigate these objects. Look for and descril^ tiny animals or plants by the human-made litter 
Are there any signs of animals having been around the litter: paw prints, gnawed edges, spider 
webs? Describt? the signs. Will the litter harm the animals or plants in any way? 
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THE ALIEN LITTER 

UTTER IN NATURE 



INreciiom: Find some natural tittiT and make observations as you did on the first sheet. 



3. Descril^ the natural litter you want to investigate (2 or 3 objectsK 



4. Look for and describe any tiny animals or plants by the natural litter. Are theiv si^Tis of animals? 
Will the natural litter harm the plants or animals in any way? 
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i 



Directitmii: Read the Iblhjwing paragraphs. Thi'ii choose thi' st"nU«ncc» in t'uch para- I 
gi-aph that is the main idea, and write it ahove the paragraph. 



1. Litter consist.s of human-made materials and natural materials which are dis- 
carded improperly. Fretjuently aller a picnic, people leave food scraps and paper 
products lying around. Sometimes when people finish drinking a can of pop, 
rather than carrying it with them to a trash container, they throw it down. Driv- 
ers who smoke oft'^n throw their cigarettes out of car windows. People also might 
let a material blow fiway or fi'll olTa truck and not pick it up. 



2. Fallen leaves can be a home for many insects and little animals. A rotten log 
provides a habitat for a variety of little critters. In ♦h inside and below the log. 
Fallen leaves, twigs and grass clippings which remain on the ground provide ma- 
terials to become soil and to help soil hold moisture. Natural litter is made of 
leaves, twigs and other once living objects which accumulate naturally and are 
useful to nature in some way. 



3. People should sort through their trash and recycle paper, bottles and cans. When 
we recycle these items, we are conserving re.sources such as trees, sand, iron ore 
and bauxite. Also, people could buy recycled or recyclable items and not purchase 
overpackaged products. All of us could think of ways to reuse some things we 
throw away. We need to encourage others to recycle. We have a lot of power to help 
conserve our natural resources. 



ii^hhOhio ili'{ktrlnii {i( Natural Hi r^iutvi > 
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PEOPLE AND WASTE 



CHAPTER 



Waste at Home, School and Work 

Waste material can be found anywhere people live, 
work and play. The most common types of waste we 
Ijenerate fall into four categories; residt'niial wahte, 
amimerx'ial/institutional waste, imiuHtrial waate and 
agricultural waste. 

Residential waste includes a variety of items gener- 
ated in the home. Food scraps and all soits of con- 
tainers and packaging, including metal glass, 
plastic and paper items, are generated in the 
kitehen. In the garage or workshop, waste comes 
from automotive, decorating, building and garden- 
ing supplies. In the bathroom and hall closet, waste 
comes from cosmetics, medical products, laundry 
and house cleaning supplies. Many of these items 
contain hazardous substances and should be han- 
dled and disposed of carefully. Residential waste also 
includes grass clippings, leaves, and tree and shrub 
trimmings from homes as well as waste items that 
are collected from parks, sidewalks and roads in 
communities. Many of these waste materials are 
seasonal. 

People at work and students at iK^hool produce differ- 
ent kinds of waste. ^ Conmiercial/institutional waste 
is generated in such places as offices, stores, sch(H)ls, 
hospitals, laboratories, ct)nstruction sites, loading/ 
unloading operations, gas stations, and power 
plants. Some wastes generated at these places, such 
as hospital waste, may l>e contaminated with harm- 
ful substances or disease causing agents. Institu^ 
tional waste can be peculiar in nature, for example, 
the Federal Reserve Bank collects millions of worn- 
out, one dollar bills every day as waste. Post offices 
contribute tons of junk and dead-letter mail to the 
waste system; libraries discard a lot of old books- 
Industrial workplaces often generate large quanti- 
ties of hazardous waste and reuseable wastes such 
as sawdust and steel trimmings. The foml industry 
(including dairy, sugar, and canning plants) gener- 
ates large volumes of solid waste. Some of these 
wastes pose difficult dispell problems and require 
inventive reuse and recycling applications. For in- 
stance, scrap sugar cane cannot be incinerate, so it 
is used to make building materials and paper. Re- 
mains from canning fruit are too wet to incinerate 
and take a long time to stabilize in landfills, so they 
are often composted or used in making particular 



products. Peach pits, for example, iire used in mak- 
ing sandpapiir. 

Agricultural practices generate more wastes than 
residential, commercial and industrial sources com- 
bined <e.xcepting mining wastes). These wastes in- 
clude manure, prunings, harvesting residues, 
carcasses, greenhouse wastes, pesticide and herbi- 
cide residues and containers. Fortunately, many of 
these wastes are recycled or reu$^. For example, 
manure is used as fertilizer and wheat stalks are cut 
and baled for animal bedding. 

The wastes from mining industries are usually con- 
sidered in a separate category from other industries 
because mining efforts produce almost twice the 
amount of wiiste as all other sources combined. Most 
ores contain a very small amount of the product to 
be recovenjd (usually less than 10^ ), leaving 90^^ of 
the mined material to be discarded. 

Different types of residential communities may gen- 
erate waste reflective of spcnrial features of the com^ 
munity. Rural areas where farming exists, generate 
agricultural wastes and old farm equipment not 
found in urban communities. In urban areas, more 
industrial waste is generated than usually created 
in rural areas. 

litter and Littering 

Waste materials, before they can be recycled or dis- 
posed of properly, must first of all be contained. 
Waste that is not contained properly is called litter. 
Utter is misplaced human-generated solid waste 
that results from dir(»ct action (throwing a can on 
the roadside) and indirect action (failing to secure 
trash can lids tightly), 

Delioerate littering is an improper form of waste dis- 
posal similar to the illegal dumping of waste materi- 
als. In both cases, harm may be done to the 
environment in one or more ways including aes- 
thetic degradation, injury to wildlife and threats to 
human health. Illegal dumping may be considered a 
behavioral extension of littering. Young children 
who learn the consequences of littering and how to 
avoid it may be inhibited from creating more dam- 
age when they are older and make choices of how to 
dispose of larger volumes of waste. 



Much of the information which foliowH in thi.s ?«tion haw hevn taki?n frmn Jatm'M Man^hnli, (iittng Ut Viaate: H'Acn' Will All The (tarbaf^v 
ftjf*! Coward. McC^ann & (f*HT|»hegan, 1972). 
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Bac'kttnmnd Information 



The environmenial imuiict «f Httvr deptmds on thr 
natun? of littfrcfd items and on the churacti rustuH ui 
tht> land or water when* they are depcKsited. Orfianic 
food matter may not he harmful v/hen left in a natib 
ral environment in small amounts luK-auHe it In* 
comeB a part of natures own ivcyclinK system. FchkI 
waste on city Htreets, ho\vevc>r, can bi* aesthetieally 
degrading and a hazard to health. Humanmade mo 
terials such as plastic, glass and aluminum when lit- 
tered anywhei^ iin human ov oatural envin)nmentsJ 
always have an adverse environmental impaet. 
These objtH:ts may become the home foi- disease 
spreading insects such im flies and mosquitiws. They 
can cause external injury to animals on if acciden 
tally ingested, cause starvation or suil'ocatiun. 

Litter comes from many soum>s. The Keep America 
Beautiful organization amducled reseaixrh and iden 
tified neven sources for almost all litter. The seven 
sources are: 

1. HnusehUd rt'fme putouts: Improperly covered 
household trash cans are a source of litter as is 
waste contained in plastic or paper bags. Ani 
mals or people can knock over cans and open 
bags, and wind can blow trash frtmi open cans. 

2. Vnmmvrcial re/ime putouts: Stores and busi 
nesses generate larj;e amounts of waste. If gar 
bage cans and dumpsters do not have 
tight closing lids, or in some cases locks, animals, 
people and wind can cause littering. 

3. VtmHtruvtUm/di*molitum sites: Scrjip building 
materials can be blown or carried away fmm con 
Htruction or demolition work areas and become 
litter if fences are not put around the site and 
containers with lids are not used. 

4. I'ncovervd vehicles: Materials can fall or blow 
from trucks or trailers creating st^rious hazards 
for other motorists, as well as litter Loads should 
be tied dow n or covered with a tarp, 

5. tiding docks: The constant Umding and unltjad^ 
ing of vehicles can produce all kinds of debris. 
Storage bins and dumpsters should always be 
kept closed to prevent materials from being 
blown about or scattered by animals, 

6. Motorists: Materials of many kinds are often 
thrown from cars. Car litter bags and trash cans 
placed at parks, rest ai-eas, gas stations and fast 
food stores help reduce this litter 



7. l^cdi*stHans: Waste is often dropped or thn>wn on 
the ^i-oiHul by |H»opU» on foot. Containers along 
sidewalks and in recitation areas provide an op- 
portunity to avoid littering. 

It is estimated that HiV^ of all litter conies fmm the 
first five s(Uirces named above. Kesponsihie solid 
waste managenu'nt practices by hcmie and business 
owners, waste haulers, industriiss and builders are 
necessan- for littc*r prevention. 

One problem with 1itti*r is that it is seldom confined 
at its souive. Some litter movfs by wind, water, ani- 
mals and human traJTic. Wind moves litter across 
snuwHh surfaces such as nnidways and fields. Rain 
and running water carry litter fnmi one Icxration to 
anothtu; until it is trapped. Expo.sed refuse can be 
picked up and carried ofi'by dof- cats and other ani^ 
mals. The movement of feet auu cars transports lit- 
ter. UrbiUi litter eve ntually becomes trapped at such 
IcH'aticms as: 

• vacant fields 

• fences and wall bases 

• strips lH4ween njadways and sidewalks 

• grassy areas 

• embank nienls 

• catch basins 

Utter and the I^w 

Littering and in)propi»r waste disposal create eye 
sores, and health and safety liazards. Legal mea- 
sures have been adopted to prevent improper 
ccmtainment and improper disposal practices. In 
Ohio, littering is a serious offense which is punish- 
able by a fine of up to $500 and 60 days in jail. Law 
enfbrci»nient otficers can issue tickets for casual lit- 
tering from tnolor vehicles as they do for traffic vio- 
lations such as spiH^ding. In addition, the driver of a 
motor vehicle can Ih* held responsible f(>r litter dis- 
carded onto the roadway by passengers. 

It is also illegal in Ohio to drive or move a vehich? on 
any highway with a load that is not secure. The law 
requires a covering on loads that can spill or drop lit^ 
ter on the midway. Exceptions te this law include a 
farm vehicle used to transport agricul*;ural prcwlucts 
and a rubbish vehicle in the process of acquiring iti* 
load. 

Illegal dumping is a serious aspect of littering. 
Dumping waste on private or public land or water 
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ways is prohibittni, Citi/fnH iihuuld ust» lictMisrd dijs 
pnsal farilitic»s and insist that ha,..ors who cnnlracf 
to dispose of trash usr li'j^al disposal nu tluuLs, 

Kt*i*ping America Bc^auttful 

Kwp America Bt»autit'ul, Inc. (KAB) was (oundod in 
us a national, nonprofit * public srrvict* ih ^nini 
/.atinn. Its mission is to sustain a national mownjont 
to roduco and ptt>vi»nt littrring ihrou^'h hotter st>lid 
waste mana^oinont. The CU an ('onumniity System 
K'CS) of KAB uses a fcnar pronged approach to 



chanj?e wasteful behaviors: develop a uuifuMl, up^ 
dated set of mdinances; use appropriate* sanitation 
techniques: initiate cmgoing public education: and 
conduct cimsislent c^nftircement of new ordinances, 
lliis approach applii s techniques of lH*havioral sci 
ence to e ncourage change in personal attitudes 
abcHit handlinK ^^nlid waste. It focuses on people sat^ 
titudes and habits as the cause of litter. 

T}it*re are currentK 470 certified Clean (*ommunity 
System cities and or t^tmnties in the United States, 
Ohio has ;y KAB System communities. 



n\} bt-comv involvi^ in the program, a cnmmunity nuif4 r<iniHCl KAB tor mformalMJn and in;ik%» un applicalicm iar tvrtificaUim as u KAB 
community. This n»quirei« locwl leadern to gain t^uppoii from kvy loctil nflicinlj^. 
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Objectives Students wil) be able to: (1) 

ifesiTihetype^ of waste tjcnerated by a household; (2) 
make infvrem^Ks about quantities of household waste 
gi»nerated over a period of time; (3) n^anon why spe- 
cific waste objects are found in different rooms of a 
houKe; (4) explain why different members of a family 
generate different types of waste. Students will im- 
prove observation and creative abilities. 

Method Students manipiilate materials and 
fiillow ilinHians to const ruct a booklet which depicts 
housi'hold waste objeii^ in various rmmm of a home. 
They bring a waste object from home and explain its 
source. 



Duration: two to four periods over two days 

Setting: classroom and home 

Subjects: Social Studies, Arts and Crafts, 
Math 

Curriculum Reference: 5.1 



Vocabulary classify, garbage, hazard- 
ous, litter, trash 

Handouts 

at Home 

Procedures 

1. Help students make a btniklet. The following is 
one suggested way: a. Give each student two 
sheets of construction paper and direct them to 
fold each piece in half and then insert one sheet 
into the other, b. With a single hole punch 
make a semicircle hole 2 " from top and another 
2*" from the bottom into the creases in the folds 
ithis will make a complete circle punched into 
the paper when booklet is opened^ c. Use a 
piece of yarn tn tie the two sections together. 



a. 




Preparation construction papen one 

hole punch, yarn, scissors, glue, crayons 



2. Write the following list of room*^ of a home on 
the board: living room, dining room, kitchen, 
bedrwrn, bathroom and basement, 

3. Give each student the handout, Roam» Pei^le 
Uve In^ and have them cut out the six pictures. 
Identify each room. If students are able, have 
them write the name of the rooms at the top of 
the inside pages of the booklet, one room on 
each page. Make sure they write the names of 
the rooms the very top of the pages. 

4. Leaving the front cover page of the bonk blank, 
direct students to glue one picture on each in- 
side page (to match with the name of the room 
already written on the page, if done so). 

5. Pass out the handout, Wa»te at Home. Have stu- 
dents cut out the twelve objects, and instruct 
them to glue the objects on the appropriate 
pages of rwms where they think thet objects are 
likely to be found. Draw their attention to the 
size of each page and that it would be difficult to 
get more than two objects on a page, but empha- 
size to students that they are to ust* their own 



37 



c 
I... 



2 



IT ALL BEGINS AT HOME 



judgment and that there are many iK>s8ible an- 
swers. You may also want to instruct students to 
decide where they are going to place all twelve 
pictures before they glue theni< 

6* After pictures have been glued onto the pages of 
the booklet, have students make designs on 
front and back covers including pictures of their 
house or apartment, home garbage can, etc, 
Hiey can put their name on front or back cover 
as well. 

7. Have students present their booklets to the 
class telling why they put specific items where 
they did. 

8. Discuss the distinction between garbage (grape- 
fruit rind) and trash (non-putrescible items). 
Discuss which throw-away items in the broklet 
might be reused or i^ved and recycled. Di^uss 
the hazardous nature of some household waste 
such as the paint can and aerosol insecticide 
can, noting that special disposal procedui^s are 
often called for (If not all paint is used up, let it 
dry out in open air before throwing away If it is 
oil base paint, keep away from Oames. For spray 
cans of insecticide, use up any remaining con- 
tents. N;^ vei put in trash if any is left and never 
crush or compact an aerosol can. If the insecti- 
cide if, very old, it may contain very hazardous 
chemicals now banned to consumers by the gov- 
ernment. Check with local health department to 
E'ie how it must be disposed.) 

9. Ask students which of the items they have 
pasted in their books they have also seen as Ut- 
ter in their community. Discuss how these items 
became litter 

10. Ask students to infer what would hapi^n if the 
collection people stopped picking up the trash 
from the curb or alley Work out math problems 
based on how many cans or bottles, etc. are 
thrown away each week and multiply by four to 
see how much wouH be generated in a month, 
and by fifty -two to arrive at a total for the year. 

11. Discuss which items in their booklets are recy- 
clable. You could also have students make a 
floor plan of rooms in their home and identify 
all the materials in each room which can be re- 
cycled. Remember, in addition to objects made of 
glass, plastic^ paper and alumi-ium, objects 
made of copper, brai^, steel and cloth can al% be 
recycled. Objects made of these materials could 



be door knobs, plumbing pipes, electric wall 
sockets, etc. In the garage items such as batter- 
ies, oil and radiators can be recycled. 

Evaluation Have students take their 

lKK>klets home and use them as guides to list other 
items of trash that are discarded from the various 
rooms of their homes. Have Uiem bring this list to 
class and discuss, including identification of recycla- 
bles. For students too young to write out a list at 
home, have them bring in one waste item (non- 
dangerous and cl'^an) to share with the class. Dis- 
cui^ where it came from, what it was used for and in 
what room of the hou^^ it was found Dii^uss what 
room in a house has the most trash and who in the 
house makes the most trash. When giving this as- 
signment, make sure students ask thei- parents if 
they can do what is being requested. 
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IT ALL BEGINS AT HOME 



WASTE AT HOME 




NAPKINS 




GRAPEFRUIT HIND 




ALUMINTJM CAN 




COLORING BOOK 




SOCKS 




NEWSPAPER 




PLASTIC FORKS 




AEROSOL CAN 





TOOTHPAvSTE TUBE 




PAINT CAN 




GLASS JAR 



Ohio l^pHi1fm-m iA Natural Bt-wjum'K 
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WASTE IN THE WORKPLACE 



CHAPTER 



2 




Objectives Students will be able to: (1) 

n^asott why different types of wai4te are generated in 
different work places; (2) hypothesize why certain 
typc?H of trash are unique to particular occupations. 
Students will impnm? their ability to organize data. 

Method Tra**h is collected from various w- 
cupations and brought into the classroom. Students 
cooperate in K^oup** to infer from obst^rvatior.s of the 
collected trash what the wcupation of the person is 
who might have generated the trash. They complete 
a handout by identifying types of waste unique to 
particular occupations. Students identify recyclable 
items and suggest reuses. 



Duration: two or three class periods after 
making preparations 

: -etting: classroom 

Subjects: Social Studies, Math 

Curriculum Reference: 5.1 



Preparation Make arrangements to 

pick up trash from five or more occupations « within 



specific businejises) such as pwer, restaurant chef, 
secretary, salesman, housewife, farmer, auto me- 
chanic, i-etail merchant, bank teller, etc. Request 
each person to put a few typical trash items they 
generate in a day (or perha;^ in an hour or so) into a 
garbage bag you may want to provide. With each 
garbage bag given to a person, include smaller clear 
plastic bags for organic or smelly items if tli?re are 
any. Also, ask each person to make a list of as many 
items of trash he or she can think of which are gen- 
erated by the entire business in a typical day. Plaa 
to use bags of trash in class soon after you collect 
them. Keep bags sealed and lal^l with letters (A, B. 
C, D, E, etc.). A scale to weigh the trash bags is use- 
ful for this activity. Also, students will need writing 
materials. (NOTE: Throughout this activity you will 
need to define and explain different occupations.) 

Vocabulary occupation, recyclable, 

unique, workplace 

Handout Whose TroKh i« Whone? (Part 
One and Part Two) 

Procedures 

1- Define and describe the occupational ai'eas re- 
presented by the bags of waste you have col- 
lected. Ask students to infer what the contents 
might be of each bag based on a)nsideration of 
the (K'cupation. Do not show contents of bag yet, 
Kecord infei^ences students have made. Weigh 
each trash bag and discuss whether trash can be 
matched to an occupation by weight 

2. Open bags of trash and leave displayed. Allow 
conversation time for students to match trash 
with occupations and to compare with their ini- 
tial inferences. 

o Have students form groups, enough to have a 
group for each bag of trash. Have them chocjse 
one occupation/bag. Have each group discuss 
and answer the following questions, with one 
pers<)n from the group recording answers. 

a. List occupation of the person whose trash 
this is. 

b. What kind of workplace did the trash come 
from? 

c. Observe the trash and li.st as many different 
items as possible. 
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WASTE IN THE WORKPLACE 



d. LiBt throe articles (if posbible) found in the 
trash bag which are unique to this occupa- 
tion. 

(The word "unique'' used above refers to spe- 
cial waste items that are generated b^aui^ 
of the particular nature of the job. This does 
not mean that these items could not found 
in other occupations as well, only that they 
are fairly imique to the occupation in ques^ 
tion. In some cases, however, the trash gen- 
erated may be so unique as not to be found in 
other occupations.) 

e. Go through the trash. List all recyclable ar- 
ticles and ways ether items could be i^used* 

4. After an allotted time period, discuss the an- 
swers and summarize the results. 

5. Awk students ;vhat other occupations might "oe 
part of the businesses or industries where the 
different bags were collected. Ask what types of 
trash these other occupations might generate. 
Compare their answers with lists obtained from 
your contacts who supplied you with the bags of 
trash. 



Evaluation Give each student the hand^ 
out, Whose IHsh h Whme? (Part One), to com- 
plete. The answers at the bottom will help them to 
complete the worksheet. After they are finished 
with Part One, give them Part Two to complete. This 
time, in Part Two, draw their attention to possible 
Aswers at the bottom of the page but indicate that 
you would like to answers not listed at the bot- 
tom, if they can think of other jKMSsible answers. This 
should apply to the occi^ational listing category as 
well as to the unique waste eatery. Not^ that no 
answers are given in Part Two for the similar trash 
column. T^U students to try and think of six differ* 
ent items to put down, in addition to the answers for 
this category given in Part One- After completion, 
discuss answers and ask which items could be recy- 
cled on their lists. The similar trash column should 
include many r^yclables as this column represents 
cmsumer items used by all individuals in the work- 
place, often related to eating lunch or to supplies 
found in most plat'«»«i nf business. 
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iHreetima: For each workplace mentioned at the left of the chart, list two Mcupations in that workplace. Then, for each occupa- 
tion, name one item of trash which is fairly unique to that occupation and one item of trash which could be found in almost any- 
one's trash can as well as in the trash can of the personal occupation you have just identified. (Possible answers are listed at the 
bottom.) 




TKASH FAIKLY UNH^l'K 'IX> THK (X-('lTFAnON 



I RASH THAT LS C.ENKRA1J.Y FOUND 
IN MANY (KTUPATIONiS 



0|<I eMic 



of oaj^ 



1 HARDWARE 







hi:kinkss 



i 



TRADITIONAL 
KKSTAUKANT 



POSSIBLE ANSWERS 



waiter/waitress, sak'snian/saleswoman, product li.st.s, chicken bont-s. typfwriter phistic package, paper, glass pop bottle, 
chef, secretary ribbon, menu list apple con- 



Directioan: Complete, following instructions of Part 1. 




m\SII FAIKLY TNUiVK T( > THK (H ( l!l'YnnN 



IKASH I HAT IS CKNEKAl.l.Y KOUXn 
IN MANY OCCUPATIONS 




FARM 



FAST F(X)I) 
RESTAURANT 



crop duster, counter cashier, machine* 
operator, milking hand, warehouse 
worker, cook 



r ; 



POSSIBLE ANSWERS 

cooking oil, weed killer can, wooden 
skids, styrofoam box, bn^ken hay rake, 
oil can 



MAP OUT UTTER 



CHAPTER 




f Mi f M A RY I N 1 I { M I : J ) I A I K 



Objectives Students will bt? able to: (1) 

identify specific places in their environment where 
litter exists: (2) hyfMfthv^ue the most effective places 
for containers, Htudenti^ will improve* their ability to 

Method Students follow oral dircctUms to 
place litter on a map. They cut out objectH and draw 
pictures of environments with litter. They analyze 
anil exfflain the mont effective places to put contain 
ens. They interpn'l symbols on a map and hnrate 
placement of ohjt»cts usinji letters and numbers. 



Duration: three class pi»riods and }>ossibly ex- 
tra time outside the classroom 
si*hedu!e 

Setting: classroom, playjjround, community 
Subject: Social Studies 
Curriculum Reference: 5,1,5.3 



Preparation Before initiating the ac- 
tivity read over the two options (for younger stu- 
dents; for older students) and decide if one or both 



are appropriate for your class. Supplies needed are: 
pencils, drawing paper and rulers. 

Vocabulary container, litter, map, 

symbols 

Handouts rhe Ihtrk; UtU r In The Park: 
Utter Lanes 

Procedures 

FOR YOUNGER STUDENTS: 

1. Give each student the handout, Utter In The 
Park, and have them cut out the five items of 
litter; either have them cut along the dotted 
lines or have them cut out the object directly, de- 
pending on their abilities. 

2. Give students the handout^ The Park, to lay be- 
side the objects they just cut out. Tell students to 
pretend they are litterbugs. Have them follow 
these oral directions: 

a. Place the paper below the sandbox, 

b. Put the aluminum pop can at the rif^ht of the 
rocking horse. 

c. Place the glass bottle in the pond, 

d. Put the }>otato chip hag abore the swing, 

e. Place the plastic milk jug at the left of the 
tree. 

Ask these questions. How dcx^s the playground 
look? What could be some r(»asons why children 
or adults might litter these items at a play- 
ground? 

3. Tell the students to cut out the two trash cans 
from the handout. Utter In The Park, Ask them 
to place the trash cans anywhere in the park 
where thi-y think people will use them and glue 
the trash cans there. Ask students why they 
chose to put the containers where they did. Dis- 
cuss and share their pictures, 

4. (Jive each student a sheet of drawing paper 
Take the children out to the playground at 
school and have them draw a map of their play- 
ground, placing the playg)-ound equipment in 
its correct place. Next they should walk around 
the playground and find where there is litter 
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and place an ••X" at all the areas on the map 
where they found litter. 

6. In the classroom, discuss where students found 
litter. (Help students recognize that litter is 
found where piH)ple are or were at one time.) 
Ask childi'en where they would phice two trash 
cans on the playground: or, if there are already 
trash cans on the playgi ound, ask them if there 
would be a better place for them. Conduct a 
cleanup of the playjjround. 

FOR OLDER STUDENTS: 

1. Give students the handout. Utter iMnen. After 
completion, discuss answers with them. 

2, Have class or school club •'Adopt A BUnrk" or 
neighborhotwl within a designated area of the 
community Make a classm>m map of this area 
and record the following;: 

where Utter is found 

- how much was pickc«d up by tlie class, either 
on a field trip or after school 

— where containers should be put where there 
are not any now 

how long an*a stays clean after it has been 
cleani*d up 

This exeirise could also be done usinu the school 
playground as in Xht* rxercisi- for youn^'^er 
.students. 



Evaluation Give each student a sheet of 

dramng paper and ask them to find an area in their 
neighborhood (street, park, store, etc.) that contains 
litten and draw a map of that place. Place an at 
spots where litter was found. Have students bring 
their map to school and shai^ it with the class. Ask 
the following questions: 

1. Where is this place? 

2. What is in your map? 

li Tell when* you found litter. 

4. Ls there a trash can in the area? If not . where 
would you put one? 
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MAP OUT UTTER 



UTTER IN THE PARK 
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UTTER LANES 



MAP OUT LITTER 




1, Name the only dead end road <m the map. 

2, How many recycling centeri> are there? 

3. Draw the map .symbol for litter. _ 

4. What is at the end of Trash Lane? 

5. Name the road that runs NK-SW, 

6, Match the Material Street with 
its Pnnluct Avenue. Draw arrows 
from streets lo avenues thev match. 



7. Name the only litter free road. 

8. Why is it litter free? . . 

9. What 18 located at coiirdinate 7 K? 



Glasis St. 
Rubber St, 
Paper St. 
Aluminum St. 



10. Identify by number and letter where the t wo recycling et^nters are Unrated. 



BcH)k Ave. 
Can Ave. 
Jar Ave, 
Tiru Ave. 
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LITTER BY COMMUNITY 



CHAPTER 



2 




Objectives Students will be able to: (1) 

explain why different types and amounts of litter ex- 
ist in different places within communities. Students 
will improve their abilities to make deductions' from 
information and to organize data. 

Method Students mid descriptions of thre<* 
types of communities and make infenrnt^'s about dif- 
ferent types and amounts of litter and wa.ste in each 
community by filling; in a chart. Students cimptTate 
in firoups to reassess individual inli ivnces. Students 
vreale a hyptfthesis and explain how it could be 
tested. 



Duration: three class periods 
Setting: classrmim 

Subjects: Social Studies, Languagt^ Arts 
Curriculum Reference: 5.1 



Preparation large sheets of butcher 

paper, pencils, crayons, markers 

Vocabulary community. hypi)thesis, lit- 
ter, rural, suburban, urban, waste 



Handout Q^antitirn and Ctmmtmities 

Procedures 

1. Distribute handout, Quantitien and Communh 
ties, to each student. 

2. Have each student infer the diftVivnt amounts 
and kinds of litter found in each immunity by 
filling in the chart. TVacher may need to explain 
and define key words on the chart. 

3- Have students divide themselves into groups so 
they can share their answei*s and reasoning. 
Have a student distribute to each grtmp another 
copy of Quantiiien and Communities so that 
gi-oups can fill out the chart again, this time 
based on gi^oup discussion. 

4. Discuss group answers* identifying plausible 
answers based on reasoning from information 
given at top of handout. Discuss with students 
how they changed their ansvi^ers based on group 
discussion and hence the value of sharing infor^ 
mation with others. 

5. L<H>king at the chart, distinguish various places 
in each of the three communities where th:^ 
most litter is likely to \w found. What types of 
litter would be found there? Why? 

6. Ask students where most landfills are found 
(suburban or rural areas). Why? Ask which lit- 
tered items on the chart could be reused or reey 
cled to save landfill space. 

7. Discuss other types of waste and litter that 
could have hoen put on the chart. Brainstorm 
items somewhat unique to rural, urban or sub- 
urban communities (e.g. large dead animals in 
rural areas 



Evaluation 

1 . Wi-ite the op4*n .^entente; below on the boiird and 
have students fill in the blanks Tell students 
the sentence is really a hypot h(*sis; explain 
what a hypothesis is. 



Mor 



e 



lbs ■ 



is are littered in 
areas than in 



areas. 
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UTTER BY COMMUNITY 



Chmiw one item from chart. 

Choose community type from chart or a spe- 
cific pUice within a particular community. 

c. Choose another community type from chart 
or another specific place within a particular 
community, 

2. Ask fitudents how ihcy .ould test their hypothec 
sin Htatenu»nt, They could also write a para- 
graph using the hypothesis statement as the 
main idea. 



3 TYPES OF COMMUmTIES 

URBAN: many people, many businesses and some factories — light and heavy industry; apartments, homes 
with small yards; not many trees; not a lot of open, empty spaces, some vacant lots 

SUBURBAN: not as many people, some businesses (in malis especially), some fnctories — light industry; 

homes have larger yards, more bushes and trees, some small gardens; some empty open 
spaces and fields 

RURAL: few people, some businesses, some factories -- light industry; farms where cattle and crops grow; a 
lot of open, empty spaces by roadsides 



Direetiam: Fill in the chart with the number indicating how much of each type of litter you think would be 
found in each community. 



KEY: "1" = some, "2" = more than some, "3" = lots 



PAPER 



URBAN 



CARDBOAKU 



CJLASS 
BOITLES 



PIJVSTIC 
BOTTLES 



ALUMINUM 
CANS 



APPLIANCES 

(stoves & 
rpfrigt'ratorsi 



FUKNITURE 



TIKES 



BRANCHES 
tiRAHS 
LEAVES 



I'ESTICIDE 
CONTAINERS 



SUBURBAN 




AT THE SOURCE 



CHAPTER 




CUM m 

THIS 

COMNUNITy 



C 



PUlMAitV INTKHMF.DIAI 



Objectives Stucients will be able toMl> 
identify seven sources of litter in their community; 
(2) reason how littering takes place at the seven 
identifiable sources. Students will improve their 
abilities to absence carefully and to solve pn)hlerns. 

Method Students discuss littering behav* 
iors after identifying their feelings al:K>ut litter They 
describe sources of litter by observing illustrations 
on a handout, and explain why littering happens at 
these sources. They identify litter according to 
sources of litter in their own community. They initi- 
ate a cleanup, if feasible, and recommend solutions 
to litter problems. 



IXiration; two class periods with extensions 
for recorded observations at home 
and/or a cleanup in the community 

Setting: classroom, home and/or community 

Subjects: Social Studies, Language Arti^ 

Curriculum Reference: 5.1 



Preparation Before initiating the ac- 
tivity read over the twx) options (for younger stu- 
dents, for older students) and decide if one or both 
are appropriate for your class. After completing the 
classroom assignment you may decide to initiate a 
cleanup, lb do this, you will need to make the follow- 
ing preparations. Write letters to the parents ex- 
plaining a cleanup project, requesting their help and 
informing them of the date. Make necessary ar- 
rangements for a school **field trip" if the commu- 
nity area to be cleaned is not the school playgix)und« 
You may need letters to parents, field trip permis- 
sion slips, garbage bags or home-made litter bag8, 
gloves for students if call^ for» parent helpers, and 
transportation. 

Vocabulary commercial, construction 

site, demolition site, feelings, household, litter, load- 
ing dock, motorist, pedestrian, refuse, source, 
vehicle. 



Seven Sources^ of Utter: 



Handouts 

Where and How? 

Procedures 

FOR YOUNGER STUDENTS: 

1. Introduce the subject of litter. (Litter is an ob- 
ject. Littering is a behavior associated with the 
improper disposal of an object.) Explain what a 
**H<)urce'' of something is, 

2. Give students the handout. Seven Soitrt^s of 
Utter, on which they are to identify their feel- 
ings. Draw three types of faces on the board for 
them to chocMiC from (happy, sad, uncertain). Tfell 
them to draw a face in the circle beside each pic- 
ture that shows how they feel about what is hap- 
pening. (Note that picture **C" should be the 
only happy face.) 

3. Discuss their answers and while doing so have 
students describe the source of litter in each pic- 
ture. 

A. Household infuse putout (home garbage con- 
tainers or bags left for pickup) 

B. Loading dxk (includes storage bins or large 
dumpstersi 

D. Commercial refuse putout <may include 
large dumpsters) 



]H<^Ohi<i l)i*}»nmen! i>f N;tiurul Ki i«nirt«'> tkmrct- Ht i^irm Jbhh'k ll.idikn S»;hiH)l J'iitjw •^%•J^t•. Oh' uud havid lJ«n^t»^, l)IJ*K 
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E. Motorist 

F. Constniction/Iltemolitinn site (often a large 
area, Bometimes with fence around to con- 
tain materials) 

G. Unoivered vehicle (usually trucks) 

H. Pedestrian 

(These seven **most frequent" sources have been 
identified by: Keep America Beautiful Inc., in 
their Clean Community System Research.) 

4. Ask how the litter got to be where it is in each 
picture. (Note: Wind and animals often carry lit^ 
ier from open or even closed containers, but 
most often human irresponsibility is at fault J 

FOR OLDER STUDENTS: 

1. Substitute source identification for making 
faces. Draw the attention of students to the list 
of sources (write these on the board) and have 
them write the name of the source that matcheij 
with each picture in the block below each pic- 
ture. 

2. In the circles beside each picture (where 
younger students draw faces) have older stu- 
dents rate each source of litter (excluding *'C") 
from most offensive (#1) to least offensive (#7). 
Discuss answers ariting students to give reasons 
for their choices. 

3. As a follow-up ask students to save this handout 
and to make a record of litter and littering hab- 
its in their community for the next week by 
describing each obwrvation of littering accord- 
ing to one of the seven sources. They may also 
identify sources not among the seven **most fre- 
quent" sources listed on the handout. 

4. If passible, have students take photographs of 
places where litter exists, then identify them in 
class according to the source depicted. 

Initiate a Cleanup Before the stu- 
dents begin a commimity cleanup project (either on 
the playground or at another area), the teacher 
should explain any rules that are necessary, such as, 
"Parent hel{^rs should pick up broken gla^ and 
trash which is in the wattr." Students could work in 
small groups with a parent helper supervising Utter 
cx)llection. After the litter is collect^ and placed in 



bags, it should be taken back to the classroom, so 
students can sort out items which can be saved for 
recycling. Note: During the cleanup you could have 
students record the sources of litter they find, and af- 
ter the cleanup have them suggest ways to keep 
waste from being littered in the a?^as they cleaned 
up. 

Evaluation For younger students, dis- 
play a variety of littered items (cans, paper, bottles, 
candy wrnppere, etc.). Have each student choose one 
item and explain to the class how many ways the ob- 
ject might have become litter, based on its source. 
For older students, test their knowledge of the seven 
sources of litter. Give them the handout, ^^ere and 
Hoic, to complete. Grade answers. 
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SEVEN SOURCES OF LITTER 



AT THE SOURCE 




AT THE SOURCE 



WHERE AND HOW? 



J IHrecUma: Answer the first two questions and then read directions for answering the 
g next seven questio ns, 

A. Define UlTKR on the back of this page or on a separate sheet of paper. 

B, Define SOURCE on the back of this page or on a separate sheet of paper. 



There are seven sources of litter listed at the bottom of the page. Write one of these 
seven sources in the blank space to complete each sentence below. 



1. When products are delivered to or picked up from stores, businesses or factories, 
litter is often created around a 

litter is created by careless people who throw trash 



out of a car window. 

3. Building materials such as wood, nails, insulation, roof shingles and metal strips 
are often found as litter close to a 

4. When lids are not tight, the wind can blow trash, which becomes litter, from 

-= . — put out in front of houses. 

6. Objects can fall out of a truck or blow off a truck if it is an 



6. 



litter is caused by people who drop trash as they 



walk along a road or sidewalk. 



7. When businesses fail to dispose of their trash so that it escapes from containers or 
is not properly put in containers, this source of litter is called a 



source. 



commercial 



motorist pedestrian construction site 

household containers loading dock uncovered vehicle 



i il9BB Ohm Depsnxacot at Natural Rcmuw. 
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TIME TO CELEBRATE! BUT WAIT! 



CHAPTER 



2 




Objectives Students will be able to tU^ 

scriiK' litter problemH created by sjKHjial events and 
to pn7ix>sv solutions to these problems. Students will 
improve their ability to write ilescriptivvly. 

Method Students discuses pictures of $pi»cial 
eventK and {^ssible litter problems associated with 
them. They read an article and answer questions by 
identifyinK descriptive words and phrajH?H in the ar 
tide. They write their own newspaper article. They 
make infervrm^s about posnible litter problems by ob^ 
serving pictures of special events. 



Duration: two to four class periods 
Setting: c]assnK>ni 

Subjects: Social Studies, Language Arts 
Curriculum Reference: 5.1 



Preparation newspapers and maga^ 

zines with articles of celeh nations and events; if pos^ 
sible, pictures of crowds or after crowds have left and 
pictures of cleanup crews at work after a special 
event 



Vocabulary litter, {special events 

Handout 
Procedures 

1. By use of pictures fnim nugaxines or newspa- 
pers stimulate students to discuss litter which is 
often loft behind after large celebrations and 
special events* 

2. Have students read and complete the handimt, 
IJttvr jS€W99. 

3. Instruct students to write tlieir own news arti- 
cle either abiiut an imaginary special event 
with an ensuing Utter problem, or if possible, 
about an event they rememWr having been to 
themselves. Make sure they tell who, what and 
where in the article; use descriptive words; cre- 
ate a headline; pro{K)se ways < through use of 
quotes from the mayor or person in chai^ge of the 
cleanup) that the litter problem might be 
avoided in the future at this event. 

4. 'Ibll students to collect articles about litter pnjb- 
lems and bring them into class for a month. Post 
on bulletin Inward and discuss. 

Evaluation Have each student find a 

picture of a special event in a newspapt»r or maga^ 
zine and infer what types of litter might be gener 
ated by the event and the cleanup problems cn-attni; 
or, answer each question hehw in two or three sen- 
tences, 

1. What an* some pmblems caused by litter left af 
ter an event? 

2. How can fi e hi*}p reduce the amount of litter at 
spi cial events? 



1(#^CIhmlk'|»»rtmi'm (*f Natural Ki'wmm'*.. i^»un4' rrU'^u K (rf^iM-. iniovjili' J/<hh) ^hmA <OlM\ 
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TIME TO CELEBRATE! BUT WAIT2 



LITTER NEWS 



J PARTY LEAVES TRASH COLLECTOHS WITH HANGOVER 

CINCINNATI (UPI) August 26, 1986 - It was quite a party - and quite 
a hangover for trash collectors. 

Mountains oi trash littered the Ohio River shoreline Monday in the 
wake of Cincinnati's annual fireworks display Sunday night that at- 
tracted 300,000 people. 

"There's a lot of liebris ail over the downtown area," said Pete 
Edelmayer, assistant supervisor of the city*s street cleaning crew. 

I ve had four mechanical sweepers in the downtown area since 4 a.m. 
and rm putting hand crews on to clean up the sidewalks," he added. 

Police officials were ph ased with the relative lack of problems from the 
throng of 300,000 that jsimmed the riverfront area to watch the c'ty's an- 
nual late-summer ^reworks display. 

Although there were the usual traffic jams and minor accidents, there 
were no m^or incidents. 




iHtvciions: Answer the following questions referring to the article above. 



1. What terms are used to describe the litter problem? 



a. 



b. 



c. 



2. What words tell us where ♦^he litter was? 



a. 



c. 



3. What caused the litter? (What event?) 



4. How many people caused the litter? 



5. The litter was cleaned from the area bv 



a. 



b. 



6. On the back of this sheet, suggest ways to prevent this litter problem in the future 
at this event. 
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Chapter 3 

Nature's Way With Waste 




NATURE'S WAY WITH WASTE 



Natufe'ls Reeyeling System 

An tAHen forgotten fact of nature is that the survival 
of all plants and animals d^^ds on tiny micn)orga- 
nisms which feed upcm the wasteis of living things 
and upon organisms when they die. These microor- 
ganisms are called deeamposen and are par. of ev- 
ery fo .d chain. They include different tyi^s of 
microscopic bacteria and various fixngi 8u«th as 
molds, mushrooms and mildews.^ Decomposers are 
found everywhere but are mi^ plentiful in soil. A 
single tabk»Bpoon of good top soil may omtain up to 
four billion bart*»'^«. ^icteriu are e^ntial to life 
because they rt^new nutrients to the soil as they 
break down waste. Soil rich in nutj ients from the 
breakdown of organic materials by bacteru and 
fungi called humus. The matter left behind by bac- 
teria also gives soil a texture net^ssary to ret&.in 
proper amounts of water. 

Decomposers are not the only organisms at work 
breaking down waste and dead matter* In fact* often 
before decomiN^rs can do their wwk, waste matter 
must be broken down by larger organisms called 
scuvengen. Scavengers include in^irts (beetles, 
ants, termites), water creatures (snails, fish), birds 
(vultures, crows, sea gulls) and mammals (racowns, 
rats, bears). Large scavenger (vultures, hyenas, 
rats) work on bulk waste such as carcasses. Small 
scavengers {ir;5ects, centipedes, slugs, snails, earth- 
worms) work on bulk waste and smaller bits of de- 
caying plant and animal matter, breaking them 
down into tiny pieces for the decomposers to work 
on. 

Scavengers also prepare food for decomposers in an- 
other way. They consume living or dead matter and 
metabolize it leaving behind excrement or dung on 
which bacteria feed. As the bacteria feed on waste, 
instesi' of excreting dung, they leave behind chemi- 
cal compounds which are nutrients that green 
planiB can absorb. Ibgether, scavengers and di^m- 
posers act as nature's sanitation crew and as 
recyclers. 



Composting as a Form of Recycling and Waste 
Management 

The breakdown of waste matter is very imiK)rtant 
because it enables the creation of humus in top soil. 
Human beings can assist nature's recycling process 
for renewing texture and nutrients to the soil by 
creating humus in the form of compost. Compant is 
made by combining food waste, yard waste, manure 
or fertilizer and other types of biodegradable gar- 
bage, and ex{K>sing them to air and water. Under 
these conditions, bacteria break down the waste 
matter efHdently. The resulting comiN)st can then 
be added to soil to enrich it and improve its texture.^ 

There are two ft»ins of composting, distinguished by 
tvTO types of bacteria which break down wEiste: aero- 
bic and anaerobic bacteria. Anaerobic composting 
(or anaerobic digestion) relies on anaerobic bacteria 
to decomiK>se organic wastes. Anaerobie bmcteria 
thrive on little or no oxygen and are used in treating 
sewage sludges and in making a semi-solid slurry 
for composing. Anaerobic composting gives off pun- 
gent odoTB and so is unpopular* Its advantages are 
that it does not require space fur aeration as does 
aen^ic composting and it produces more nitrogen 
than aerobic composting;^ 

The type of composting explored here is aerobic com- 
posting which relies on aembic bacteria. Aembic 
campmting requires oxygen and dc^s not have the 
unpleasant odors associated with anaerobic com- 
posting. However, if aerobic comfK^t piles are not 
properly aerated or ventilated, or receive too much 
moiFture, anaerobic bacteria will ap;>ear, causing a 
foul smell and creating acids. A similar process hap- 
pens in sanitary landfills. Since garbage at a sani- 
tary landfill is impacted and covered with earth 
each day, aerobic bacteria soon die, while anaerobic 
bacteria begin multiplying, leading to the produc- 
tion of acids and carbon dioxide. 

Aerobic composting, 'vhich is what is meant when- 
ever the word composting is used in the rest of this 



'Bacteria are ssf^le eellad ca y inifl ro fl; ftingi are nongree i plants which are incaiMible of photos* nthesis* thus tbay, like bacteria, must feed 
on organic imitter. Bactoia can be helpAil and harmftil Their hetfrfUl ftinction as nature's re^ydera will be explored in this chapter, how- 
0mr, some bact^ cause cBseases in plants and aniinBla. Pneuoumia is causAd 1^ a bacterium. Fungi, also like Imcteria. can be belpiUl 
and harmfui. Some types of fongns are used to make anUbbties si^ as penicillin, yet SBOther type causes athlirte's foot. 
K^posting is a biok^al Bytkem recfeling in contrast to |di3rskal or chemical systems fmmd in the recycling of human made j^iiducls 
audi as glass, plastic and altminum. Other l^ogkal melhoib of waste recycling include the spreading of wastewater sludges on land 
and the imductkm of ethane! trcm celluloaic wastes. 

H^larence G. Golueke, Biob^ieal Beetama^n of Solid WiMstes (Bodale, 1977), p.5 
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chapter, is the only biological method of solid waste 
treatment that is widely used. It is usually done on a 
small scale in backyards or fanners* gardens. How- 
ever, large-scale applications of the composting 
process are gaining p(^larity ,%mong waste man- 
agement experts, because it is estimated that as 
much as 30-40% of the waste stream contains 
compostables/ Composting could therefore redui^ 
landfill volume at the same time it produces an 
end product of value to gardeners, farmers and 
landscapers* 

For laxge-scale composting encteavors, compostable 
materials can either be separated from other trash 
at a source point (household, restaurant) or sepa- 
rated at refuse collection centers. Tlien the materi- 
als ferment and decompow at facilities that use 
sf^ial processes and techniques. One popular tech- 
nique is to make compost in large open spaces where 
machines moisten and aerate rows compost. Odors 
and dust which may result can be controlled by de- 
odorizing with air misters, by spraying chemicals 
like hydrogen peroxide on the compost and by in 
creasing aeration. 

TTie Requiraments of Composting 

Composting is the work of decomposers (bacteria 
and fungi), olften aided by tiny scavengers such as in- 
sects, mites and esj^ially earthworms/'* lb explain 
how composting works is really to explain how de- 
composer plants and animals meet their n^s and 
multiply depending upon different environmental 
conditions. The ne^s of aerobic bacteria, fungi and 
small organisms at work in a compc^t pile are as fol- 
lows: 

OXYGEN — needed by most plants and animals to 
live. Oxygen is increased in compost by 
turning the pile occasionally or by 
aerating it. 

MOISmiRE — needed by bacteria to carry on n-e- 
tabolism or the breaking down of 
matter Compost piles should be wa- 
tered so they are like a wrung^ut 
sponge* 

ENERGY SOURCE ^ needed by all living organ- 
isms to survive and carry on 



life processes. In compost, 
energy is provided in the 
form of garbage which con- 
tains carbon compounds 
such as simple su^rs* cellu- 
lose and lignin. 

NUTRIENTS - represented by a variety of miner 
als and vitamins ne^ed in varying 
amounts by different organisms. 
Vitamins can be found in most 
plant and animal tissue while ma- 
nure or fertilizers are rich in nitro- 
gen and other elements needed by 
plante.^ 

When these needs are supplied by their environ- 
ment, bacteria begin to multiply, giving offbeat as a 
product of bacterial metabolism. 

Heat then becoms an important variable for the ex- 
istence of different types of bacteria. When a com- 
post pile is first formed, it starts out cool which 
enhances the i^production of bacteria known as 
PSYCHROPHILES. They multiply in temperatures 
from 30°to 50 °F. As the tem{^rature increases to 
"lO^ up to 100 ^'F another type of bacteria start to 
multiply, the MESOPHILES, As the temperature 
reaches anywhere from 100° to ISO^T, bacteria 
called THERMOPHILES begin to reproduce. Ther- 
mophilic bacteria, at a temperature of about 140 °F, 
l^gin to kill dii^ase-causing microbes (pathogens) 
by prmiucing organic compounds known as antibiot- 
ics. The temi^rature of a compost pile will ^uerally 
stabilize at about 158 for three to five days and 
then drop down to a range where mesophiles take 
over again. 

Bacteria are not the only organisms at work in a 
com; ^t pile. Fungi clean up after bacteria consum- 
ing wnat they leave behind, including tougher mat- 
ter such as the remaining cellulose, starches and 
lignin. It is fungi that usually break down paper, a 
human-made product more durable than most fcKxl 
garbage. Another decomposer often found in com- 
IM>st is the actinomycete, a type of bacterium resem^ 
bling grey cobwebs, which gives the comiK}st an 
earthy smell 



•Biocycle. **AcceJerated C>Compc^ing of Refi^ and S]u4ge." Manrh, 1985, pp. 4243. 

^Earth^wms are important (sometimes people even add a hybrid variety to their compo«t) Iwause they pass organic matter and bacteria 
through their bodies leaving behii^ granules rich in plant nutrients. 

"^uCamjhellLHltRolftPo^ Vfermont: Garden Way Publishing, 1»76.) Much of the general information about composting in the rest 
<H this chapter has been taken from this source and is reprinted by permission of the publi^er 
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Making Compost 

lb insure a variety of nutrients and a ^fn^ comin- 
tency to compost, a general rule is to add as many 
different organic items to your pile as possible. A 
few precautions should be taken, as some items can 
create undesirable conditions. These variables and 
others will be discussed in sections which follow. Ir 
this section the basics of building a compost pile wili 
be examined. 

Compost is moi.tt often built up outdoors in a pile and 
often some type of support structure for the pile is 
used, but extra support is not necessary. ComiK>sting 
can also be done in garbage cans kept in a garage or 
basement, or in a large tub or aquarium kept in the 
classroom for observation. Regardless of where and 
in what you construct your compost pile, the general 
rule of thumb for building the compost heap is as 
follows: 

1. Mix the variety of vegetable matter you have col- 
lected as thoroughly as possible, chopping it into lit- 
tle pieces. 

2. Obtain manure (or fertilizer) and animal remains 
if you have them. Chop animal remains into little 
pieces. (Avoid using animal fat or grease.) 

3. At the lK)ttom of your compost heap create a struc- 
ture to allow water to drain and to allow a bit of air 
in. If building outdoors, this couid be accomplished 
with a layer of gravel and/or brush that has not been 
chopped up. If using a garbage can, drill holes in the 
bottom, layer the bottom with coarse material and 
set the can on blocks with drain pans beneath. If us* 
ing an aquarium, place a layer of finely crushed 
limestone (which neutralizes acid) with coarse mate- 
rial in the bottom. 

4. Begin with a layer of vegetable matter, followed 
by a second layer of different vegetable matter if yov 
wish. Then put on a layer of animal matter (manure 
is best, or fertilizerj. Tl;en cover with a thin layer of 
soil. You may want tc put on a sprinkling of lime or 
put limestone on the soil to neutralize acids which 
may develop. 

6. Dampen these layers with water and repeat the 
process of layering as designated in Step 4 alK)ve. 
You can build as many of thei^^ layered sections as 
you wish. (If building outside, a gcKwl rule is to keep 



any one layer of material to 6" or less; if building 
indoors in small containers, layers of 1" or 2" will 
suffice.) 

6. If building outdoors, make the pile somewhere be- 
tween 4-6 feet in height. If making in a garbage can 
or aquarium, fill to the top. 

7. If making a pile outdoors, cover the entire pile 
with a layer of soil or straw or md to keep flies out. 

8. Make sure to ventilate the pile. If compost is out- 
doors or in a garbage can, a section of perforated 
pipe could be inserted into the center If using an 
aquarium, put a small piece erf wood or cloth under 
the cover at the corners to lift the top up. If you have 
a wooden top of plywood you could drill holes in it. 
You could also poke holes into the pile and stick 
straw or a cornstalk into the holes. After initially 
sitting for a week or so, start turning the pile about 
every week to allow air to get in. 

When is compost ready? 

There are several indicators to look for to tell if com- 
ix>st is ready and if it is of good quality, (ienerally, 
the process takes about 4-6 months; if temperatures 
are higher, as in summer, it may take less time. In 
winter months outdoors, it could take longer. The ob- 
servations and measurements used to check on fin- 
ished comfK)st are listed below: 

CONSISTENCY: should be crumbly and fluffy, not 
sticky or stringy 

COLOR: dark in color, but not black which could in- 
dicate too much moisture and acid in the 
compost 

SMKLL: sweet and earthy, not moldy or rotten 

TEMPERATURE: should be that of surroi ading 
temperature having cor e down 
from higher levels of about 150^ 
or so 

It is always better to use compost which is not quite 
finished rather than over-done compost w^hich is 
dried out. 

Apply compost at anytime in any amount. Just 
spread it cm top of the £K)i1 or work into the soil. Gen- 
erally, compMt is added *o soil ir ♦lie fall or in the 
spring one month before pL*nting. 



1: . 
65 



NATURE'S WAY WITH WASTE 



Background Information 



Remember, compost doen not contain everything a 
plant needs. It could be lacking in siunc essential nu 
trients mxch as phosphorous, so you may want to add 
a commercial fertilizer to the soil alon^ with your 
compost. 

Variables and Experimenting 

Many variables ca*.* be considered in tho cix*ati< n of 
compost. The basic variables are moisture, air and 
heat. Another important variable is the typt^ of or- 
ganic material put in the compost. Additional varia- 
bles include acidity level and the carbop/nitrogen 
balanoB. Each of these factors will be considered in- 
dividually below. 

MOISTURE allows organic matter to be broken 
down more easily by bacteria. Water the pile and^^ 
w add green matter instead of drier materials if 
the pile is too dry. Tlio much moisture, how«ven 
can lead to a restriction of air and cause anaerobic 
bacteria to multiply. Moisture content of the ma- 
terial in the pile shoulJ be about 40 60^ (like a 
wrung-out sponge). Use rain water because it 
picks up a lot of oxygen, minerals and mier(K)rga 
nisms or tap water which has been set out for sev 
eral days so that chemicals harmful to bacteria 
can evaporate. 

OXYGEN allows aerobic bacteria to survive; too 
much air may cool the pile down, but not enough 
oxygen inhibits decay. Turning the pile will gen- 
erally allow it to heat up. Why? Because oxygen 
allows bacteria to work and they in turn generate 
heat. Tb keep the pile at maximum heat capacity, 
turn it whenever the temperature gets below 
104 ''F. If a bluish-grey mold appears (indicating 
anaerobic conditions) turn the pile right away. 

HEAT is important because it destroys pathogenic 
organisms, weed seeds and insect larvae. For at 
least a short peritKi of time the temperature of the 
pile should be around 160' . This may be difficult 
to achieve if your pile is not at least a cubic yard 
in size so it will self-insulate. 

THE FORM OF ORGANIC MATTER often causes 
different things to happen in your pile. Make sure 
to chop and grind waste matter to make it decay 
faster, especially in the case of items such as brw- 
coli stems, com stalks, wet leaves and sticks. 
Chopping helps break down cell walls made of cel- 
lulose, which are difficult for bacteria to work on. 



Re careful not to make a fine mixture or you may 
create a pa .te like barrier against water and air. 
If you blend kitchen garbage into a slurry, spread 
it out over the pile evenly. One rule of thumb re- 
garding materials is to include two parts vegeta- 
ble matter to one part animal matter. AVOID 
grease, oil and animal fat. These are hard to 
break down and will attract flies and vermin. A 
few suggestions of the many different items you 
could use are as follows: 

Animai Matter — dead iish or fish cleanings, dead 
birds, manure, bones, scraps, feathers, leather 
dust, wool rags. (These items will add nitrogen 
and/or phosphorous to your com|X)8t.) Manure is 
especially important and can be used instead of 
any other animal matter to supply nitrogen. 

Vegetable Matter — beet tops, broccoli and cabbage 
stalks, potato skins, citrus rinds, coffee grounds, 
egg shells, tea leaves, corn cobs and stalks, grass 
and htKlge clippings, leaves, pine needles, saw* 
du.st, tomato plants and stems, peanut hulls, 
weathered hay or straw (if not weathered, straw 
will require a lot of nitrogen to decay). Partially 
rotted leaves (leaf mold) are the closest thing to 
pure humus. But mix and chop leaves if they are 
not weathen^d. 

Mineral Matter - rocks (granite and marble dust), 
ground liniestcme and shells (crushed oyster, clam 
and lobster shells). 

Matter (Changed Chemically — vfood ashes (source of 
potash and calcium K Ashes i'rom burning banana 
skins, lemon skins and cucumbers are high in 
phosphonius and potassium. 

fH) JS'OT ADD root crops suffering from dry rot, on- 
ions with onion mildew, or other questionable 
vegetable or animal matter. Often the "'thermal 
kill" of the composting prcMx^ss will not kill all 
pathogenic organisms and hence disease could be 
spread to plants when the compost is put on soil. 
Coal ashes have excessive amounts of sulfur and 
iron, which are toxic to plants. Charcoal takes a 
long time to decay. 

NUTRIENTS are needed by plants. Some of these 
are as follows: 

Major NutrientH — phosphorous, nitrogen and po- 
tassium or iK)tash (nitrogen is perhaps the most 
im|H)rtant) 

1.... 
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Minor Nutrients — calcium, magnesium, iron 
Trace Elements — zinc and ci>pper 

ACIDITY (pH level): Plants will be poisoned if the 
pH level of the compost is too high or tm low. 
There are various tests to show pH levels, A test 
which shows degrees of acidity bai^d on colors is a 
popular one in school labs. If the pH is too acidic 
(too low), wood ashes, bone meal, lime or crushed 
limestone will neutralize acid. If the pH is too al- 
kaline (too high) manure will generally lower the 
pH, Note that oak leaves, pine needles and pine 
sawdust are highly acidic and could be added to 
lower pH or not added at all to avoid a low pH. In 
the early stages the compost pile tends to be more 
acidic than it should be later. 

CARBON/NITROGEN BALANCE: Humus is usu^ 
ally ten parts carbon and one part nitrogen. Com- 
post should be around 25 to 1. Ibo much carbon 
(from items such as straw, corncobs, sawdust and 
pine needles) causes the pile to decay very slowly. 
This can be corrected by adding nitrogen in the 
form of manure. But you can also get too much ni- 



trogen, which gives off ammonia causing anaero- 
bic bacteria to appear. So if your pile smells of am- 
monia, let more air into the pile. 

There are tests to show the carbon/nitrogen balance 
in your pile and to show the nutrient content. These 
can be expensive and difficult to use but may be 
worth trying if you have the time and money. 

The Value of Compost 

Composting recycles nutrients. However, the value 
of amipost extends beyond its contribution of nutri- 
ents to the soil Unlike chemical fertilizers, it con- 
tributes to gcKxl soil structure. Good structure allows 
soil to retain nutrients, moisture and oxygen over a 
long period of time. Therefore, compost extends the 
life of soil. Sfiil is one of our most valuable resources 
which is constantly being eroded away in places all 
over the world. 
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R J M A 1^ \' I N r K H M K 1 ) I A TE 



Objectives Students will bi? able to: (1) 

iivHvribt' the role of scavengers and decomposers in 
nature's n»cycling and sanitation pnuress; (2) ami^ 
fmre nature s jwycling prwess with the recycling of 
human-made prcnlucts. Students will improve their 
ability to make analogies. 

Method Students compare nature and nat 
ural objects with human manufacturing and human- 
made objects by 'webbing ' forest elements and by 
^•webbing" factory elemcntn. They identify pictures 
of scavengers and decompos<?rs. Students listen to a 
story about the roles and relationships of scavengers 
and decomposers and use this information to answer 
questions about picture sequences of natural recy- 
cling processes. They identify illustrations of natu- 
ral recycling and of human recycling processes. 
They role play or write a comparistm describing ana- 
Uigies hc^tween natures recycling process and the 
human recycling process. 



Duration: five to six class periods (if comple- 
tion of all handouts is decided 
up(m) 

Setting: classnx>m (and outdoor follow-up ex- 
ercise) 

Subjects: Science, Language Arts 
Currieuium Reference: L2, 1.7, :\Ai 



Preparation 



WTiting materials 



Vocabulary analogy, animal matter, 

b:^cteria, cellulose, decomiM>ser, dung, fungi, human- 
made, nutrients, organic, recycling process, sanita- 
tion, scavenger, scHjuent^, soil, synthetic, vegetable 
matter 

Handouts Forest Hvh: Factory Wrft; 
ture*s Sanituiion Crtw; Xatun ^n Rec/f cling Proc- 
ess: Describing Xotun 's Rccgcting Process; Two 
Hecycting Systems; and a reading story, The ^irt^t 
Breakdown 

Procedures 

1, Have students close their eyes and think of a 
foixvst for a few minutes. Distribute the hand- 
out, Forest Web, and have students "web" the 
word fon\st . To do this they write down as many 
things they can think of which create a web like 
effect in a foivst (squiiTels, leaves, sun, c»lcJ, 
Then, have students think of a factory with 
their eyes clost?d. (Jive them the handout. For- 
torn Web, to write down as many things as they 
ca.i think of which are associated with factories 
(large buildings, machines, products such as au- 
tomobiles, bottles, plastic toys, ix-frigerators, 
etc.). Make a clear distinction b^^ween organic 
materials that are a part of a natural furesl w eb 
and human-made materials that make up nujst 
items in a factory web. Tell students lo put aside 
the facttjry web for now and consider the forest 
web only. 

2. Ask what happens to all the leaves that fall on 
the forest floor every year. Why don't they pih? 
up year after year? To help students answer this 
question, have them Unik at their forest webs to 



ERLC 



69 



NATURAL RECYCUNG 



see if anyone mentioned soil. Discuss why mil is 
important. It contains nutrients which planti; 
need to grow and without plants, animals, in- 
cluding humans, would not be able to live. But 
how do nutrients get in the soil? Living in soil 
are tiny single celled organisms called bacteria. 
They eat decaying waste material such as 
leaves, dung and garbage leaving the nutrients 
from this matter in the soil. Bacteria serve two 
purpcmes: they help clean up the forest, and they 
res*^re texture and tmtrients to the soil. But 
bacteria are not the only organisms at work 
breaking down waste; there are other det ompo- 
sers and scavengere at work. 

3. lb help describe decomposers and scavengers in 
nature's recycling process, give each student the 
handout, Nature'H Sanitation Cnw, to com- 
plete. You may want to read the passage with 
students and explain the meaning of **sanita 
tion crew" in the title. 

4. Tb help explain the rul»» of decomposers and 
scavengers in nature* 's recycling process and to 
describe the interrelationships between decom- 
posers and scavengers, do the following exer- 
cise: 

a. Read the stor>-, The (inat Breakdown, to 
students. Or, make a copy for each student 
and have them read along with you. 

b. Tb test their comprehension of concepts di« 
cussed in the story give each student the 
handout, Nature'n Rev cling Prwenn, to 
complete. Note that the answers for this 
handout arc to be taken from the handout, 
Nature's Sanitation Crew, previtmsly ctmi^ 
plet<?d. Use the letters of each picture found 
m Nature's Sanitation Crew as answers. 
NOTE: THERE ARE MANY PO>SSIBLE 
ANSWERS AND MORE THAN ONE AN 
SWER FOR SOME SQUARES, JUDGE AN- 
SWERS BASED ON EACH STUDENT'S 
REASONING BEHIND ANSWERS, 

5. After discussing all the possible answers stu- 
dents came up with, have each one answer 
the questions on the handout, De- rribing 
Nature'H Reegcling Proreiw. 

6. Return to the Forest Web handout students 
completed. Discuss how various items they 
mentioned are recycled by nature. (Every- 



thing should be recyclable except the sun.) 
Now look at the handout, Faetorg Web and 
dincuBs how various items they mentioned 
on this handout can be recycled. Di»CiUS8 the 
concept of human recycling and what .some 
of the requirements are, e.g, technolog>^ to 
break down human made materiaiB u*n?ilo 
gems to decomposers in nature) and people lu 
collect rtH.*yclables (analogous to some scav- 
engers in nature). 

7. See if s^tudents can make analogies with 
human-made recycling processes by answer- 
ing questions on the handout, Tuv Kecg- 
cling Systems. You may want to have 
students first describe what is happening in 
each picture cycle, 

8. Kngage younger students in a role playing 
activity. Assign six children to form a tree. 
They can hold hands and form a circle (be- 
coming the trunk of the tree). Have three 
children lay on the floor as roots. Have four 
more children be the leaves of the tree and 
''attach" themselves somewhere on the 
trunk. They can drift down and fall to the 
gi ound where the munchers and crunchers 
(three of each) can pretend to i^t them and 
bi^eak them down. The leaves should curl up 
as they get broken down into smaller and 
smaller pieces. These decomposed leaves 
crawl back up through the tree trunk by way 
of the iwts. They then become new leaves. 
Now assign the same six children who 
formed the tree to form a glass bottle by 
holding hands in a circle. Ask students who 
or what is going to break the bottle into 
pieces so it can he recycled, (a crushing ma- 
chine) Have four students that were leaves 
before act like machines causing the six to 
unlock hands and sit down. What is going to 
break these down like the munchers and the 
crunchers of leaven? (A hot oven will melt 
the glass.) Have students that were "mun- 
chers'* and **crunchers'* before be a big oven 
("melters'') by holding hands around the six 
students representing pieces of glass. What 
will happen to tbe melted glasa? (It will be 
made into new ilass by machines that will 
blow air into goi s of the hot melted glass.) 
Have the *'melter»" blow on the pieces of 
glass until they stand with hands joined 
again. 
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Evaluation 

1. Write the statements below on the board. Have 
students copy and put them in order from 1 - 5 to 
show how a tree's leaves are recycled. 

Leaves are eaten by scaveni^rs. 

Ni 'rients are returned to the soil. 

Le ves fall to the ground. 

e tree reuses the nutrients to grow. 

„ _ Tiny pieces of leaves are eaten by de- 
composers. 

2. Have students write a story alK>ut what life in a 
forest would be like if we had no decomposers or 
scavengers as recyclere. 



3. Have students explain how the recycling of 
leaves in nature is like the recycling of glass in 
human activities. 

4. Plan a field trip to a forest or wooded area and 
have students observe and describe as many ex- 
amples as they can of nature's rtxrycHng process. 



NATURAL RECYCLING 



FOREST WEB 



Directions: On the horizontal lines below list as many things as you can that are asso- 
ciated with a forest. 




NATURAL RRCYCMIilG 



FACTORY WEB 



3 



1 



IHrectrnm: On the horizontal lines below list as many thing., as you can that are asso 
ciated with a factoiy. 
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NATURE S SANITATION CREW 



I Some plants and animals clean up wastt? pr<KJu«nl in nat ure. Thi»M' pumts and animals art* culled scav- 

1 engers and dfcomp<»sfr.s. Thi-y mt dead plants and aninialK anil they fat tht'ir \va«tf. such as fallen 

I leaves and dung. 

I SCAVENCiERS can bi> injst-cts including ht'eUes. ants and tfrmiles; i»r they can he hirds, such as vul 

1 tureA, crows and sca^uHs: or they can he mammals such as racccKins, rats and bears, 

I DECOMPOSERS include many typi\s of bacteria and also fungi which take the form of molds, mildews 

I and mushrtmms. Bacteria are so small that you need a microsaipt? or magnifying lens to sih» them. In; 

I cause they are tiny cells. Fungi are easier to see thim bacteria because they are larger and arc often 

I more colorful. Bacteria are so tiny you could get millions of t hem on a fingernail. 



Directions: In PART I below, write the word, "SCAVENGER;* over the pictures of scavengers and the 
word, "DECOMPOSERS," over the pictures of decomposers. In PART it Ik*1ow, numlwr the pictures ac 
cording to the order in which they happen in nature. 





A 




B 

i 



PARTI 



m> 


UP 


f 


^^^^^ 



PART II 







I 


Hi 
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NATURF/S RECYCLING PROCESS 



NATliRAl. RECVCMNfJ 
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NATURAL Ri!' , CI JNCi 

DESCRIBING NATURE'S RECYCLING PROCESS 



DirertimH: Refer to the handout called Nature'n RecycUng FroceHH to answer the 
questions below. 



1. What is being recycled in SEQUENCE I pictures? 

2. What is doing the recycling in SEQUENCE I? 



X What is being recycled in SEQUENCE II? 



4, What is doing the recycling in SEQUENCE II? 



5. What is being recycled in SEQUENCE III? 



6. What is doing the recycling in SEQUENCE III? 



7. What do the ari*ows indicate in the third picture of each sequence? 



8. In the space below, tell in your own words what is happening in one of the three se- 
quences. Write out complete sentences. 



Jl 
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TWO RECYCLING SYSTEMS 



NATURAL RKCYC'lJNti 




1. Which picture cycles depict nature's recycling processes? 

2. "Which picture cycles show human recycling processes? 

3. Which picture cycle shows the recycling of plant matter? 

4. Which picture cycle shows the recycling of animal matter? 

5. What do ycm not see in picture C that is doing the recycling? 



6. What is doing the recycling in pictures A and D? 
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NATURAL RECYCLING 

READING STORY 



"THE GREAT BREAKDOWN" 

All living things produce waste. Nature's waste includes fallen leaves, 
tree branches, animal dung, dead animals and dead plants. These would 
make a big pile of garbage on the ground if they were not disposed of by 
scavengers and decomposers. Decomposers, such as bacteria and fungi, 
live in the soil and feed on very tiny pieces of waste matter. Scavengers 
such as bears, raccoons and rats can chew on the skin and bones of dead 
animals, leaving small pieces behind for decomposers to eat. Scavengers 
also produce dung for decomposers to eat. 

Two important small scavengers are termites and worms. Tfermites 
help decomposers break down dead trees. Wood is hard for decomposers to 
digest because it contains a tough material called cellulose. Cellulose in 
wood is easier for decomposers to eat after termites have chewed it up or 
left it behind in the form of termite dung. Worms are another important 
scavenger because they digest soil through their bodies as they make tun- 
nels in the soil. They leave behind, as worm dung, waste rich in nutrients 
that plants need to grow. 

Worms show us that scavengers not only help get rid of waste, but they 
also recycle waste by passing it through their bodies and leaving it be- 
hind in the form of nutrients which plants need to grow. Nutrients, are 
"plant vitamins." They are drawn up by the roots of plants into their 
stems or trunks to enable them to grow. Nature's garbage contains many 
good things which must be returned to the soil so plants can giow. 



COMPOST DWELLERS 



CHAPTER 




Objectives Students will be able to: (1) 
describe different types of soil and which type is best 
for plant growth; (2) identify what is needed to make 
compost (and hence enrich soil); (3) explain the role 
of bacteria in making comiM)st. Students will im- 
prove their ability to make deductions. 

Method Students discuss the needs of 
plants and what makes soil good for plants. They 
distinguish good soil from pcmr soil by making de- 
ductions from previously given information and by 
observing a demonstration of the permeability of 
various soil samples. Students observe or participate 
in an experiment demonstration and make infer- 
ences about the relationship between soil, bacteria, 
temperature and the rate of decay of organic waste. 
Students complete handouts that explain what is 
necessary for composting waste and what types of 
bacteria are at work in compost. 



Duration: two to four class periods (and two 
extra cla&c periods if the experi- 
ment is conducted) 

Setting; classroom 

Subjects: Science, Language Arts 

Curriculum Reference: 1.2, 2.3, 24, 3.3 



Preparation Gather samples of three 

or four types of soil: sand, clay, bro^^Ti top soil and/or 
dark loam; round wire filter; measuring container 
with same diameter as wire filter; water See **EX- 
PERIMENT'" explanation in activity desfcription for 
other supplies needed if doing the experiment. 

Vocabulary areobic, anaerobic^ bacte- 
na, clay, compost, compostables, decomposer, hu^ 
mus, loam, noncompc^tables, nontK)rous, organic, 
f^rmeability, porous, pre Ix, sand, soil, sufHx, syn- 
thetic 

Handouts Munching jWcroben, Decomi'^ 

Procedures 

1, Explain to students why soil is important for 
the growth of plants. Inquiry could proceed in 
the following manner. What do most green 
plants need to grow? (sunlight; water; air; nutri- 
ents including nitrogen, potassium, phospho- 
rous and others which come from decaying plant 
and animal matter; material — soil — to take 
root in) Of these needs, which ones do you think 
soil can provide? (nutrients, water, matter to 
take root in) What determines how well nutri- 
ents and water are retained by soil? (the texture 
and permeability of soil) Explain the concept of 
permeability Good soil is neither porous, (allow- 
ing water to go through it easily allowing nutri- 
ents to be carried away); nor is it nonporous, 
preventing the passage of water. 

2. Show students three or four samples of different 
types of soil, one of sandy soil, one of clay, one of 
loam (rich dark soil), and/or one of brown top 
soil. Ask students how they could test to see 
which soil sample is the best for plant growth. 
Students have already di«!ussed how the tex- 
ture and {^rmeability of soil is an important 
factor for plant growth, so they should able to 
deduce a test procedure for water retention in 
the various soil samples. See what they suggest. 
Or, arrange materials for them to observe and to 
deduce possible uses for a test procedure. Dis- 
play a fine mesh wire filter, soil samples, con- 
tainer of water and a measuring glass or beaker 
with a diameter the same size or larger than 
that of the wire filter. After students make sug- 
gestions you could do the following: 
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a. Put soil samples, one at a time, in wire filter 
and pour same measured amount of water 
over each of the samples. 

b. Observe which soil sample is most porous 
(sand) and which is the least porous <clay); be 
careful not to incorrectly conclude that clay 
is porous when the water runs off its surfact\ 

c. -Slecord measurements of water lost into the 
Container in each of the sarapies. 




3. Discuss the results, inquiring which soil sam- 
ples would be best for growing plants based on 
the water retention factor. Ask students what 
they think gives the brown soil Dnd/or the loam 
its **just right*' texture for water retention, 
(plant and animal matter called humus) Based 
on observations of the three or four soil samples, 
which one appears tii have the most humus? Re- 
mind students of what color decaying plant and 
animal matter — dark brown, black. This 
should enable them to identify loam as having 
the most humus, followed by the brown soil. 
Other than providing texture for the right per^ 
raeability, ask students what else humus pro- 
vides, (nutrients from decaying waste matter) 

4. Ask students how plant and animal matter is 
turned into humus containing nutrients. (Some- 
thing has to decay the plant or animal matter.) 
If you have already done the previous activity of 
this chapter, students should able to identify 
decomposers as the answer to this question. 
Otherwise, explain that decomposer:^, living in 
the soil, help decay plant and animal waste. 

6. Do an experiment, if you want, to demonstrate 
that bacteria live in the soil even though they 
cannot be seen. The experiment will also help 
demonstrate what type of matter (synthetic 
human-made materials) cannot be decomposed 
by bacteria and how bacteria work best in a 
fairly warm environment. If you do not do the 
experiment explain the^ facts and go on to 
Step 6, 



EXPERIMENT 

Collect five large glass containers such as beak- 
ers, pickle jars, etc. Prepare an organic mulch: 
decaying leaves chopi^d up and/or bread or 
small pieces of lettuce, etc. Prepare a synthetic 
mulch of bits of styrofoam, plastic, aluminum, 
eviBn glass bits, but be careftil of sharp edges. 

a. In the bottom of four containers put a one to 
two inch layer of gcKKl fertile soil. 

b. In three of these containers put a layer y-j" 
thick of organic mulch. Make sure the 
amount and type of material is the same in 
all three samples. Set one of these containers 
aside in the classroom, this is CONTAINER 
#1 with only a layer of soil and organic mate- 
rial on top. 

c. In CONTAINER #2 put more soil on top (a 
good 2" or so) and leave in the cla^room. In 
CONTAINER #3 put the same amount of sinl 
on top and put this container in a refrigera- 
tor. 

d. In CONTAINER #4 (the one with soil but no 
organic mulch) put the synthetic mulch and 
cover with two inches or so of soiL 

e. In CONTAINER #5 put only the organic 
mulch with no soil and let it sit in the class- 
room. 

f I^^ave all containers open to let air in. You 
may even stir occasionally. Add some water 
a couple times a week in the form of spray, 
ju.st enough to dampen the samples. Keep all 
containers out of the sun, 

g. After a pericwi of a few weeks, examine the 
contents. Discuss the results. 

• Spill out the contents of the containers. Ex- 
amine them for signs of molds and fungi 
(fine white threads on leaves). Magnifying 
lenses might be helpful. 

• In which container did the organic matter 
decay the quickest? Why? 

• Why does placing soil on top of the leaves 
speed up the decaying process? (more bacte- 
ria and fungi) 

• Why did the sample (#3) in the refrigerator 
not decomproe as fast as sample #2? (Bacte- 
ria living in colder temperatures do not mul- 
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tiply or work as quickly as bacteria living in 
warmer temperatures.) 

• Why didn't the synthetic matter decompose? 

• When recycling synthetic materials (CON- 
TAINER #4) ask student^s who or what must 
take the place of bacteria or fungi, (people, 
machines, chemicals used in machines) 

NOTE: Tb make this experiment more than a 
^•demonstration" modify it by proposing one or 
more of the following hypotheses to students 
and asking them how they could be tested. Let 
students observe the materials and supplies for 
doing the experiment. HYPOTHESES: Bacteria 
living in soil break down organic waste. Bacte- 
ria can break down only organic matter quickly; 
synthetic h . man-made materials can take a 
very long time for bacteria to decay, if at all. 
Bacteria living in warm temperatures multiply 
faster than bacteria living in cooler tempera 
tures. Scientists can test for the effect of some- 
thing without being able to see it (bacteria, 
molecules, etc.). 

6. Ask students what they think people can do to 
improve soil quality. They can put decayed 
plant and animal matter into worn out soil, re 
storing humus to the soil. The process for doing 
this is called composting. Explain composting. 

7. Tl) help students understand what is required 
for making compost have them complete the 
handcmts. Munching Micmhi's and DiTompas- 
ing Words. 



Evaluation Have students answer the 
following questions. 

1. Explain the difference between compostable 
and noncnmpostable. 

2. Why is compost important? 

3. Look up the prefix **areo" and the prefix "an." 
Which type of bacteria, aerobic bacteria or an- 
aerobic bacteria, can live without oxygen or air? 



COMPOST DWELLERS 



MUNCHING MICROBES 



Directions: Answer the questions below. 



1. Tb make compost out of organic material, decomposers such as bacteria and fungi 
must meet their needs to grow and reproduce. Circle the three words from the list 
below that are needs of decomposers. Then, on the line below the terms, write the 
one element that decomposer plants do not need which green plants do need. 



TREES WATER WINGS FOOD AIR 



SUNSHINE 



~ J- _ is needed by green plants to make food, but it is 

not needed by decomposers Iwcause decomposers cannot make their own food. 

2. What type of things can decomposers eat for food? Circle the items below which de- 
composers can eat (things that are comfx^stable). Underline items which you think 
decomposers cannot digest (things that are noncompostable). 



APPLE CORE 
DEAD FISH 
ALUMINUM CAN 
POTATO SKINS 
WOOL RAGS 
NEWSPAPER 
APPLE WITH SKIN 



RUBBER TIRE 
_ LEAVES 

. COFFEE GROUNDS 
...^ FEATHERS 
_ GLASS JAR 
. HAIR 

DEAD BIRD 



MANURE 
SAWDUST 
PLASTIC BOTTLE 
BROCCOLI STALKS 
LEATHER SHOE 
LEATHER DUST 
CORN COB 



3. In the space to the left of each compostable item above put a "V" by items that rep- 
resent vegetable matter and an "A" by items that represent animal matter. 

4. What element from question #1 above helps decomposers eat animal and vegetable 
matter? Why? 
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I'DMPOST DWKIJ.KRS 



Many words in science are made from two words contbinrd. or from usinp pivfixes and Kuffixos to makt; 
new woi-ds. For instance, the wevd PHOTO is also a pivfix nicaning 'liKht " The siiftix FHILIC means 
"liking something."' PHOTOP'MLl? plants are plants that must have a lot of light to live. (In other 
words, they are plants th-i iik«'" h^X J Are bacteria that live in compost this type of organism? 



DirectionH: Read the paragiaph and then fill in the blanks using a pivfix and a sulTix to niako a word 
that will fit in \hv sentenee. Ciiimsc pivfixe^ and sntfixos listed at the* Ixittoin of the pajun*. Sfmie answers 
will hv used more* than once. 



Bacteria and ComiKist 

As bacteria work to find food and to multiply in a compost pile, they crt^ate heat, so thi« temperature in 
a compost pile gets warmer. Ihnvever, as the tenipei ature ^*ts warmer st)nie bacteria that reiiuin* ecmler 
temptTatures to livi\ begin to die. Other bacteria that require warmer temperature's to live ho^in to 
multiply. There are thret* types of bacteria living in compost . Kaeh type lives in difTer< m tt^mperatures. 



post (between MO and 50 F^ 



bacteria survive in the cold(*st t(»mperatures in com 



2. 



and not Ichi etjld (betwi^en 70 and lf)n y\ 



bacteria thrive in ni<uii ratf lrniper;U ures, no! too hc»t 



100 and I ISO Vl 



{)act<*ria live ni ihe warmest t<Miiperat ures (hii weiMi 



4, A 



i.^ ust'd to tell 1 he teinf)ri at ure jnsi<le a i'(»nipcist 



h(Mp. 



5. X<»t all hai'teria live on dvnil »»r decn\ini; matter, sniiu' h\-e on living thin^.s. The ty})es nf'bactiM'ia 
that live or. dead things in a eonipust pile are eallrd 



PKKFIXKS 



SLFFIXES 



meso: mid(Jle or avera^^e 
>apriK lollen dead !naltt*r 
thermo: heal, hoi 
psychn): cold 



mft(*r: an instj ummt used tn niea^uie some 
thin^ 

phiiic: invin^^ nr iiknH( something (usrd a> an 
adjeeli V4M 

phyles: plants havin^^ a particular phue t<> 
livi* in nisvd as a noun^ 



ERIC 



83 



THE TINY BEASTIE'S FEAST 



CHAPTER 




[NTKRMi-:r)iAri^ 



Objectives Students will Ik? able to: (1) 
identify factors in the decompositon of organic mate- 
rials in compost; {21 diKsvribe how to make compost 
and how it enriches soil enabling plants to grow bet- 
ter. Students will improve their ability to nnuiucl an 
experiment. 

Method Students conduct an experiment to 
isolate variables in compost such as nutrient con- 
tent, moisture content and the effect of earthworms. 
Students explain the purpose of comparing a control 
sample with test samples. They conduct an addi- 
tional experiment about plant growth using the 
compost they made. 



Duration: several class periods followed by 
weekly observations for three to 
six months. 

Setting: classroom and/or outdoors 

Subjects: Science, Language Arts 

Curriculum Reference: 2,3, 3.3 



Si>ecial Note This activity describes an experi- 
ment with three select variables in the comj^ting 
process. Experiments using other variables are also 



|M)s$ible; therefore, it is nH*onimend^ that you read 
the background information to understand further 
possibilities for experimenting with compost. Also, 
the activity as described below may take up more 
time than you can afford, so you might mcMiify it to 
experiment with only one or two variables, or you 
could simply dcK!ide to make a single compost heap, 
indoors or outdoors, and have students attend to it 
and observe changes as described in the background 
information. The activity description below is in two 
parts which could be accomplished separately. The 
first part is an EXPERIMENT WITH VARIABLES 
IN COMPOSTING and the second part involves US- 
ING COMPOST TO TEST ITS VALUE FOR PLANT 
GROWTH. Prior to doing this activity, it would help 
to have done one or both of the activities described 
previously in this chapter, especially the second ac 
tivity, COMPOST DWELLERS. 

Preparation Containers for compost 

samples will be needed, unless you decide to make 
the samples outdoors on the ground. Ttn-gallon 
aquariums work very well; however, trash cans or 
even large buckets will do. If using trash cans or 
buckets, drill a few small holes in the bottom and set 
on blocks with a drain pan underneath. If doing all 
four samples suggested in the activity, four ten- 
gallon aquariums would be ideal, but two ten-gallon 
aquariums with a piece of wood creating two sepa- 
rate sections would do. You will als > mH}d the follow- 
ing: 

• as much as 15 gallons of soil, depending on size of 
ctintriners and number of sample.; you decide to 
test. (Soil should brow n, neither rich dark loam 
n*>r sand or clay.) 

• medium size or small plastic bags for students to 
put garbage in to bring to class 

• large tray and knife to chop organic items: con- 
tainers) for this mulch 

• an Jibundance and variety of organic waste mat- 
ter, provided by students from home or school or 
outd(K>rs, (See list of items on pp. 66 of the Back- 
ground Information of this chapter.) 

• crushed limestone (not a necessity but may be 
helpful to eliminate pungent odors which may 
arist") 

• manure or plant fertilizer 

• a few earthworms 

• a spray bottle for watering compost 

• a thermometer 

• writing material for recording information 



19HHOhH» I^ p^rtrni'nl v{ SHturnl H*'«4mm'A*. >«♦u^Cl"^ H»rh Miilhvny. WjU»n Vumt- KU n^-fitMrv <Fii»d»«>. tJh'iimJ David I^ndjN 1)1 VH 

85 



THE TINY BEASTIF/S FEAST 



For the second part of the activity you will need milk 
cartons saved from the lunchroom, two for each 
group, and radish seeds or tomato seeds or any other 
fast germinating seeds. 

Vocabulary animil matter, bacterif*, 

compost, compostable, control sample, decomposer, 
dung, experiment, humus, nutrients, organic, scav- 
enger, test sample, vet^etable matter 

Procedures 

EXPERIMENT WITH VARIABLES 
IN COMPOSTINCi 

1. Define compost with students. Ask what two 
major elements are needed to make compost, 
(decomposers and organic matter) Where do de- 
composers for compost come from? (soil and air) 
Where does organic matter come from? (waste 
in nature and garbage at home or at work) So, 
the fii*st items needed to make compost are soil 
and organic matter. (This discussion can be faci 
litated by doing the previous activity, COM- 
POST DWELLERS, or parts of it ) 

2. Provide soil and have students bring in organic 
materials fi-om home or sch(M)l, using plastic 
bags. Chop up pieces of garbage but do not make 
them powdery Put vegetable matter and ani- 
mal matter in separate storage containers, 

3. Before putting soil and garbage items in the 
compost containers, put a layer to ^-Z') of 
crushed limestone and some coarse organic ma- 
terial on the bottom. (This helps prevent 
buildup of acid and v ater.) Add waste materials 
and soil to three containers in a sequence rcsem 
bling that described on p, 65 of the Background 
Information. In a fourth container prepare 
waste matter and soil but do not add manure or 
fertilizer or any animal matter (This will help 
test for value of specific nutrients.) Have 
enough soil to set aside a few large buckets full 
for use later in the year when compost is fin 
isht?d. 

A. Discuss variables you will be testing: 

a. NUTRIENT DEFICIENCY: Ask students 
what they think the purpose was of not ad- 
ding animal matter, or animal waste such as 
manure or fertilizer to one of the compost 
samples. (This is to test to see what happens 
when nutrients - nitrogen, phosphorous 



and potassium mostly — are lacking. Plant 
matter contains some of these but not as 
much as animal matter) 

b. MOISTURE DEFICIENCY: Discuss the con^ 
cept of variables, and explain how moist ure 
content is a variable in composting. Ask stu- 
dents to consider the remaining three sam- 
ples and how they could test ti* see the effect 
of moisture on compost. (They should sug- 
gest fwt adding any water to one of the re- 
maining samples while they periodically 
water the others.) Ask students why they 
think moisture is important. (It helps bacte- 
ria or other scavengers uid decompc^rs di- 
gest organic matti r. Tb explain you could 
give each student a teasjKKin of dry cereal 
and then one of wet cereal to compare ease of 
digestion and chewing.) Explain that stu- 
dents will be adding watrr periodically to 
the other samples. Remenuier to add water 
to the other samples just enough to make 
them like a wrung out sponge. Also make 
sure to measure and add the same amount of 
water to each sample. Ask students why this 
in important. (So the CONTROL SAMPLE 
and others can be validly compared with the 
TEST SAMPLE lacking moisture, and so all 
the other test samples have moisture be- 
cause you are testing for things other than 
moisture deficiency among these.) 

c. EARTHWORM: In another sample test for 
the value of the earthworm in composting. 
Ask students how this could Ix? done, Dis 
cus>s. Then add earthw^orms to one of the n>« 
maining two samples. 

d. CONTROL SAMPLE: Ask students to list 
the VARIABLES that are represented by 
each test condition. These may be described 
as follows: 

a. testing for the effect of nutrients in 
compost (nutrient deficiency being a 
test variable) 

b. ti»sting for the effect of moisture in com^ 
post (moisture deficiency being a test 
variable) 

c. testing for the effect of earthworms in 
compost ithis scavenger beinf? a test 
variable) 

One sample is left. Ask students if they 
should test for another variable such as air. 
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or oxygen or a different type of soil in this 
sample. Discuss, until it is made apparent 
that there is a need for a control sample 
against which to measure the effect of the 
variables they are testing above. The control 
sample should be as follows to compare with 
these other variables. It is not lacking in nu- 
trients nor moisture, and neither does it 
have earthworms. If students wantai to test 
for oxygen» or rather the lack of it, what 
would they have to do? (They would have to 
create another test sample including all the 
elements of the control sample but wiUiout 
allowing air to enter.) Ask them why you 
could not just plan to not add oxygen or air to 
one of the other test samples. (They would 
then be testing two variables in the same 
sample and hence would not know which fac- 
tor caused a difference fh>m the control sam- 
pie.) The rule is that you can only test for one 
variable at a time, so all other conditions ex- 
cept one, between the control sample and the 
test samples, should be the same; otherwise 
you could not tell which variable was creat- 
ing the change. (Of couree, if your objective 
is to test in the test sample for the effect of 
two variables in combination against the 
control sample, then the two variables sam- 
ple would be appropriate.) 

f . In order to maintain the experiment, requiring 
approximately three to four months, do the 
following: 

• Keep all s^impies, except the moisture deficient 
one, moist. Spray each with rain water (the best) 
or with tap wAer that has been set out for a few 
days to evaporate any chemicals that could kill 
bacteria. 

• If the classroom air is very dry, you may want to 
cover your samples to keep them from drying 
out quickly; but in order to allow some air, prop 
covers open just a little bit. 

• Allow air to circulate in each of the samples by 
poking and perhaps turning the samples each 
week. Or, you could ventilate the piles as sug- 
gested in the Background Information on p. 66. 

• At the end of three months check to see if any of 
the samples are ready. See Background Infor- 
mation p. 65 for indications that compost is 
ready. 

6. In small groups, or individually, have students 
keep records. As the compost is being made 



have students describe the color, texture and 
consistency of the organic ingredients and of the 
soil. Also, measure temperature of the contents 
and pH level if you wish. Tbmperature records 
are especially im{xirtant for indicating if aera- 
tion is needed. (See p. 64-65 in the Background 
Information.) REMEMBER: the control sample 
and each of the test samples should be described 
individually. 

7, When one of the samples is ready (should be the 
one with the earthworms first), have students 
make conclusions based on observations of all 
the ^mples. (Hie control sample should look 
close to the worm sample, while the nutrient de- 
ficient and moisture deficient ones should not 
look ready yet.) 

8. Discuss the following hypotheses in light of 
their observations. 

MAJOR HYPOTHESIS: Living things are 
adapted to particular environments which en- 
able them to meet their needs. (Moisture, air, 
(ood, nutrients and an appropriate temperature 
allow bacteria to survive and multiply. Tkke 
away one of these elcmentSt ie. moisture, and 
they will not survive as well.) 
MINOR HYPOTHESIS: As plants and animals 
meet their needs they give off heat. Bacteria 
and other organisms act on dead plant and ani- 
mal material reducing it to its components. 
Making good compost requires the right mix- 
ture of moisture, air and nutrients and an ai^ 
propriate temperature. We can test for the 
existence of living creatures without lH?ing able 
to see them. 

USING COMPOST TO TEST ITS VALUE FOR 
PLANT GROWTH 

1. Ask students how they might test the following 
hypothesis: "Compost helps enrich soil enabling 
plants to grow better." You could begin by draw- 
ing their attention to the bucket of original soil 
you saved, asking why y u saved it. You might 
compare color, texture and water retention rates 
between this soil without compost and this soil 
with a mixture of half compost. (See water re- 
tention demonstration in previous activity, 
COMPOST DWELLERS. Have the class 
make inferences about the eflfect of the two sam 
pies on plant growth. 

2. Ask students which soil samples from the exper 
iment would be the best to use. <The control 
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fiample and/or the sample with the earthworms, 
if these samples came out the best as they 
should theoretically.) Remember, compost from 
the worm sample nay be richer Utm the other, 
so you could test for the value of compost with 
vmrm dung in it versus compost without worm 
dung. 

3. Divide the students into small groups. Have 
them decide who will take the responsibility for 
the following tasks in setting up the experi- 
ment: 

a. Punch holes in bottom of two cartons. Give 
each carton a group name or number; label 
one "with compost" and one "without com- 
post" The one "with compost" could also be 
"with worm compost" in the case of one sam- 
ple. 

b. Mix cup compost and V2 cup plain soil to- 
gether and place in first milk carton, (lb test 
the effect of different quantities, you could 
have each group use different amounts in- 
cluding 100^ compost alone.) 

c. Plant three seeds at the depth indicated on 
the package: water these with four table- 
spoons of water. 

d. Place one cup soil without compost in the 
other container. 

e. Plant three seeds in this container: water. 

Place each group's cartons in a sunny place. 
Have the students decide who will be responsi- 
ble each day for the tasks of watering and re- 
cording data. All groups should be consistent 
about watering. Decide on the amount and fro 
quency of watering that all groups should fol- 
low. This will vary according to the type of seeds 
planted and conditions in the room. 

4. DISCUSSION: 

• Which plants germinated first? 

• Which plants grew quicker? 

• How would you explain this in relation to com- 
pc«t samples that were tested? 

• How can farmers or people who have gardens 
improve the fertility of their soil? 

• How could composting help to reduce the 
amount of garbage we throw away and also be 
helpful to us? 



Evaluation write a descriptive para- 
graph based on notes kept during the first experi- 
ment to explain how garbage was turned into 
humus. 
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Changing Properties of VihkBie Matter 

Waste material can be changed in different ways 
depending on their phy epical and chemical proper- 
ties. Phffnical propertien of materials include size, 
weight, shape and texture, magnetic susceptibility, 
melting point and boiling point. Chemical pr^^r- 
tien of matter include susceptibility to oxidation 
(rusO, the ability to burn and the ability to disfuilve 
in a given solvent under specific conditions. 
Chani^ in physical properties play a very imjKir- 
tant role in recycling processes associateu with 
household recyclables such as cans, bottles and pa- 
per. Recycling these items typically involves break- 
ing and/or melting them down and then reforming 
the materials into their original state. Chemical 
changes also occur in recycling. In chemical changes 
the chemical structure of a substance is changed, not 
just its physical form. Chemical change occurs, for 
instance, in newspaper recycling when ink is 
bleached out of old paper to produce white, printaole 
recycled paper. Chemical changes are also important 
in hazardous waste recycling. 

Another chemical change which much solid waste 
can be subjected to is combustion. Many solid waste 
materials are combustible. They can be burned, pro 
ducing ashes and gases. The incineration of combus- 
tible waste materials reduces the volume of waste 
and can also be used to produce energy. Systems 
us<?d to pnnluce energ>' from waste or fnym waste 
derived fuels are called energy reeon*iy systems. 
Energy recovery is one way, like recycling, to get an 
extra usi^ from resources which might otherwise he 
wasted. 

The term renourre recovery is used to describe a 
variety of material and energy recovery prcxresses, 
in particular the recycling of household materials, 
the use of waste to pnnluce energy, and the making 
of compost,* Compf»sting is explained in the back- 
ground information of the previous chapter In the 
rest of the background information of this chapter, 
recycling and energy recovery will be examined. 

The most commonly recycled household materials 
are paper, glass, aluminum, tinned steel (food cans), 
oil and certain plastics. Other materials such as cop- 
per, brass, rubber (tires) and lead (from batteries) 
can also be rt^cycled. Old glass bottles and food cun- 
tainers are broken into pieces called cullet which is 
used to make new bottles and containers. This is an 



example of what may be called iMf0rm recycling. 
The recycled materials are used to make the same 
kind of product that the materials were used in orig*^ 
inally &ime plastic us^ed originally to make food 
containers such as milk jug» is recycled into plastic 
landscape lumber. This is an example of what may 
be called heten^rm recycling, Heteroform recy- 
cling is* using recyclable materials to make a differ- 
ent kind of product from that which the materials 
were used in originally. Examples of isofor m and he- 
teroform recycling are listed below. Some hetero- 
form recycling is quite ingenious, and people are 
constantly conceiving new products and processes. 

GLASS; Glass is sorted by color, crushed into cullet 
and usually isoformly recycled to produce new 
glass omti^ners. In heteroform recycling of glass, 
cullet is used in the manufacture of concrete, as- 
phalt, brick, glass wool, terrazzo, artificial sand 
and polymer composite sewer pipe. 

PAPER: Old newspapers can be isoformly recycled to 
produce new newsprint paper. High quality com- 
puter printout paper can be recycled to produce 
new computer paper High quality paper products 
can also be hetexoformly recycled to make paper 
Inuird priKiucts such as boxboard, linerboard and 
corrugated cardboard. 

METAIJS: Tinned-steel focKi containers and alumi- 
num beverage cans can be isoformly recycled to 
pn>duce new steel cans and new aluminum cans. 
Strap metal, Inith ferrous and nonferrous, fnmi 
automobiles, appliances and machines can be he- 
terofnrmly recycled to produce a variety of steel 
bar products — rounds, flats, and angles used to 
make construction materials. 

PLASTIC: Plastic products are made from 
pi^truleum derived resins. There are many kinds 
of resins with long names such as polyvinyl chlo 
ride, pol> ethylene, polystyrene, polypropylene 
urethaue, acrylonitrilebutadiene-styrene. Plas- 
tics are usually heteroformly recycled to make 
items such as non-fofKi containers, plastic land- 
scape lumber, parking blocks and synthetic sleep 
ing bag filler. Plastic food containers cannot be 
isoformly recycled. If recyclables are used to 
make new food containers they must be heated to 
a temperature high enough to insure that the con- 
tainers will be sanitary The Federal Food and 
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Drug Administration oHtabliiiJicd a standard tcni 
perature for all rwycled materials uwd in m. k- 
ing food containers. When plastics used in ftn ' 
containerH are heati'd to that temperature, the 
chemical structure of their ivsinn changes, mak- 
ing them unuHahk'. 

RUBBER: There is much waste synthetic rubber to 
be found in used tires. Automobile tires must be 
very tough, so rubber is vulcanized in tire manu- 
facturing, md lim>mes alm<i.st indestructible. K 
is very dilTicult to reverse the vulcanization 
proce«5s to make rubber that can be used to make 
new tires. Hence there is little isoform recycling 
of used tires. Tires are heteroformly recycled into 
arena flooring, rug underlay, and crunrib rubber 
used in asphalt to impi-ove i-oad characteristics. 

OIL: Lubricating oil can be isoformly recycled to 
make new lubricating oil or it can be put through 
hetertjform proce.^ses to make road oil and fuel oil. 

Manufacturing new products from waste materials 
is an industry. Recycling industries use many differ- 
ent industrial processes, depending on what waste 
material is used as raw material and what products 
are manufactured. Recycling manufacturers o\ con- 
sumer goods depend on a supply of waste materials 
they can use in their processes, and there is an ancil 
lary recycling industry that colUnrts waste materials 
and provides them to manufacturers. 

In Ohio there are industrial facilities that use glas.s. 
paper and plastic to manufacture new pi-oducts .sold 
to c-onsumers. There is al.st) an Ohio recycling col lec 
tion industry that provides glass, paper, plastic, 
steel and aluminum to recycling manufacturers 
thrcmghout the world. 

Recycling Processes 

There are two prtH-esses in recycling that wiji he 
described generally, .st-paralion and tran.sformation. 
The physical and chemical proptfrties of wastes de- 
termine h<m' wastes will be affected by these proc- 
esses, ik'pamtim is sorting waste materials to be 
recycled from other waste materials. Danttfurma- 
tion is physically andbr chemically changing the 
waste into something that is of u.se. 

In separation, a physical property (or pn>p<'rtiefst 
present in one kind of waste, but not present in oth- 
ers, allows a person or a machine to distinguish 



them and then set them apart. For instance, a pi?r- 
son may examine gla.ss bottles and aluminum cans 
to determine their weight and flexibility, and then 
wparate them acc<irdingly. A crane equipped with 
an electromagnet can separate ferrous metals from 
all otht-r surrounding wastes because only ferr<»U8 
metals are attracted to a magnet. 

In transformation, the physical or chemical proper- 
lies of a waste w ill determine how it can be changed. 
Gla.ss, aluminum and plastic can all be melttnl. Each 
is susceptible to a phase change (from solid to liquid) 
when its temperature is raised to its melting jwint. 
All three have different melting faints. 

Separation has to happen before transformation. Re- 
cycled wastes often go through several separation 
processes. At the first point of separation the desired 
materials are diverted from the waste stream. This 
is what happens when the household recycler places 
soda cans in a bin separate from the garbage cans. 
At later pointn of separation residual, unwanted 
wastes (called cmtaminanttd are removed from the 
now purt?r collection of recyclables. Thus when the 
household recycler takes soda cans to an aluminum 
can ixt-y cling center, a machine with an electromag- 
net will ixmiove ail the cans with steel sides from the 
pure aluminum cans. 

If contannnants are .still present when transforma- 
tion starts, many things can go wrong, which is why 
separation must lujppen .igain prior to tran.sforming 
the material. If ojloi-ed glass is not separated frcun 
clear glass in a clear glass prcKluction process, the re- 
sult is unwanted tinted glass. There are many kinds 
of plastics, each with different melting points and 
chemical .structures. In some plastic transformation 
pn»ce.sses the plastics must be separated ,so that only 
one type of plastic is melted, or the result can be 
cloggi'd machines and defective products. Contami- 
nants in aluminum melting can cause a furnace to 
expliKle. 

Separation ll>ehniquei« 

Separation of wastes j.s a very important part of 
recycling. It lake.s place through the efforts of wn 
suniers (waste generattirs). collectors and manufac- 
turers. 
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Saum' Hefiorathn in .separation of waste materials 
by ly|K» at tin* waste* generation poinl ^h<inu\ husi 
mm, etc J in preparation for rwyt'Hng. This is xmi- 
ally done manually imunaal Hip^ratif$n) and 
followed by transfer of the materiais tn a recyeUng 
center or to curb^^ide for pickup. 

When machines are usihI to separate waste materi 
als. the pnHvss i« called mn'haniral sv/mratimt , He 
cycling centers separate aluminum cans from cans 
with steel in them with machines containing mag 
nets. Because of the coofwralion of recycling con 
sumers in source separation, the materials that 
arrive at recycling centers are relatively free of con 
taminants and the mechanical separaticin pixKresses 
ust»d .'It riTVcling centers are relatively simple. 

Not all waste is separated for rec>chng at its source 
by waste gt«nerators. I)iffeix*nt generiilors' wastes 
are mixed up together an^^ sent to sanitary landf ills, 
or interniiHliate wj»»" *ransfer stations, where they 
can still be sepa jbr recycling befoiv they an* 
buried. Once the wasti»s m* mixt^d together, how 
ever, the separation twhniques that must be used 
an* more complicated and exptmsive than those ust^d 
at recycling centers. Large scal^* manual and me 
chanical techniques in dilTerenl combinations are 
iisihI to separate wastes ffir recycling at disposal fa- 
cilities. 

Wastes are also separated at some* incinerators and 
energ\* recovery plants into noncombustibles ^glass. 
metalsi and ctimbuslibles (paper, fiber, plastic), Non 
combustibles slow the rate of burning and can melt 
and clog furnace grate.s. A similar mix of nianual 
and mechanical separation techniques can he usi-d 
at burn facilities to increase' burn ifficiency and re- 
cover materials for recycling. 

The dilTerent physical properties of waste materials 
make possible the use of a variety of mechanical sep 
oration tiH:hniques. The most common mechanical 
Hiirter at a recycling center is a magnetic separattir 
Magnetic separators ^sometimes in the furm of eli»c^ 
tromagnets for use un large metal objects) separate 
frnvuH mttah fnmi nonferwuH metain Ixfcaust' fer^ 
rous metals (iriin and steel) are attracted to a mag 
net and non-ferrous metals are not. Another 
property of matter useful in separati<m techniques is 
nize. When mixed refuse is put into a machine of ro- 
tary screens, with hole punched plates, materials 
can be partially separati*d according to the si?.e of ap 



ertures in the plates. Small particles such as dirt, 
dust and aslies will pass through 13mni holes, fund 
and other kitchen waste through 5<hnm holes and 
tin cans, bottles and pajKM* tbnnigb 2t)0mm open- 
ings. 

Other important properties suited to separation 
techniques ind jde weight, cfdor, iiuoyancy and abil- 
ity to be shn^dded, A machine called an air classitler 
can separate materials acctn'ding to their weight us- 
ing a stream of forced air to blow lighter items away 
from heavii*r ones. Optical sorters can separate clear 
and colored glass according to the degree of trans- 
paixmcy of glass waste items. Flotation deviws can 
separate materials which sink fn>m items which will 
float. Often, befon* materials aire separated by mag- 
nets, size sorters, color s<irt<'rs, air classifiers and the 
like, they are crushc^d or shix^ddtni for more efficient 
separation in less space. 

After recyclables ar<* separated, colh*cted. and freed 
of nuKst contaminants, they are crushed, densified, 
l>oxed or baled for shipment in large quantities to 
manufactuivrs who use them to make new products. 
The manufacturers whf» buy them may subject them 
to additiiuial decontamination to insuiv their qual- 
ity as raw materials. 

Tran,sformHtion Pn>eesse.s 

Waste materials ^o through various physical 
dianges in the final stages of recycling. Most are 
subjected to ij^joss physical changes. Aluminum cans 
are shredded into dinie-size chips, (ilass bottles are 
criisht*d intcj cuUet, Plastic items are often gnmnd 
into flakes. Paper is shredded, softened and reduced 
to a pulp. Reducti<in of the materials into smaller 
parts prepares them fur a final decontamination 
prfKvss and allows a later phase chanj^e to l>t* done 
with less energ> than whoie cans, bottles and paper 
sheets would require. After these changes the waste 
materials can no longer Ixf easily identifii*d as the 
consumer goods and packaging they once were. 
Their functional identity as containers and news 
print starts to disappear and their transformation 
has begun. 

After the materials have hvvn broken down, contam- 
inants are separated and n moved. In the aluminum 
and glass industry magnets and screens remove 
.steel particles, plastic labels and other contami 
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nants. At a paper plant, pajK^r pulp is spun around 
in a refining device which separates staples, paper 
clips, metal and glass particles. The pulp must also 
go through wa^^hint? on vibrating screens to remove 
ink and other chemicals. In the piwess of recycling 
two-liter plastic soda bottles, a flotation system is 
used to separate the heavier bottle flakes f PET) fwm 
the lighter base cup flakes iHDPE) that float to the 
surface. Then, to remove aluminum contaminants 
(such as bottle caps), the PET chips art? put into a 
drum where an electrostatic charge causes the PET 
chips to cling to the drum while aluminum loses its 
charge and is thrown off. 

In the gross physical reduction and separation 
stages described so far, physical properties of matter 
are important. In the next stagt?. phuHicnl vhangi^ 
in the ufafc of matter are important, particularly 
when matter changes from a solid to a liquid and 
then back to a solid again- Aluminum, glass and 
plastic reproct\ssing provide excellent examples of 
these changes in the physical state of matter 

Aluminum chips are melted by furnaces fr<mi which 
the liquid metal flows into molds and solidifies 
again in the form of ingots. Kollet s then squeeze 
these ingots into sheets which are shaped into new 
cans or other aluminum products. Glass cullet (after 
being mixed with virgin raw materials used in the 
making of virgin glass) is melted at very high tem- 
peratures. The molten glass is dropped into a mold 
and air is blown into the mold to form a container. 
As the glass cools, it hardens and a new glass bottle 
is produced. Some plastic materials are shredded 
and then melted into strands which are put into 
molds to harden into a product. Paper is made of 
compressed, dried cellulose fibers and does not go 
through a real change in state. It is shrt-dded and 
mixed with water in a large machin resembling an 
electric blender The fibers simply separate. The wet 
fibers are reformed into sheets on the papermaking 
machine. When the water is removed, paper is 
formed again. 

Transformation processes differ from industry to in- 
dustry. Some industries use labor-intensive tech 
niques more than others. A variety of mechanical 
separation and transformation techniques are used 
even within the same industry. Different waste ma- 
terials have different f^trengths and melting points 
so they require different shredding forces and differ 
ent furnace temperatures. Yet .some basic steps in 
the processing of most recyclable materials and 
their use in manufacturing products can be identic 



fied. These are: gi oss physical reduction, follow4*d by 
final removal of cont;iminantii, followed by the melt- 
ing {or pulping) of matter (and offen the addition of 
other raw materials and chemicals), followed by 
hardening (through cooling or dicing) into shapes in 
molds. Thesi^ represent the basic stages in the repro^ 
cessing of scrap aluminum, glass, plastic, steel and 
paper 

EneitO^ Recovery 

Waste which can be burned can be used as a fuel, 
hence energy can be recovered by burning waste. 
Combustible waste materials include vegetable mat- 
ter, rags, plastics, paper and cardboard. When com- 
bustible waste is burned in energy recovery systems 
it produces heat which is used to produce steam for 
heating or for the generation of electricity. The 
mixed waste material that comes to a sanitary land- 
fill can be burned with little additional pr<K?essing 
except removal of some noncombustibles and shivd- 
ding (for an even burn). Some waste matter (particu- 
larly paper and cardboard), can be formed into small 
pellets, called refme derived fuel, to be stored and 
usi»d as a fuel supplement when needed. 

Methane gas can be produced from garbage in a 
pi-ocess called biogasification. Biogasification com- 
monly occurs in landfills without human assistance. 
As aerobic bacteria eat the organic waste deposited 
in the sealed landfill, they also use up all the availa- 
ble oxygen in the landfill. Anaerobic bacteria then 
begin to digest the remaining waste, transforming it 
into methane gas and carbon dioxide. The combined 
methane and carbon dioxide found in landfills is 
called biogas. Because it is a gas, biogas follows the 
path of least resistance and accumulates in pockets 
in the landfill- 

Biogas is explosive and dangerous if not proiHM'ly 
controlled, but it is also possible to collect it for use 
as a fuel. The methane and carbon dioxide can hv 
separated and the methane can then be shipped for 
use by gas providers or sent to energy plants for the 
generation of electricity or heat. Methane is the 
same as natural gas sold by utility companies for 
home heating. Biogas can also be produced in a more 
controlled fashion in an energy recovery system. In 
such a system the same anaerobic conditions found 
in landfills are created and speeded up by applying 
heat to a vessel containing organic waste and anaer 
obic bacteria. 
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4 




PRIMARY 



Objectives Students will be able to: 111 
,s(9rt aluminum cans for recycling by using a magnet; 
(2» classify materials based on the prcipeiiy of mag 
netisni. Students will improve ahservation skiUs, 

Method Students **flsh" for Viirious items 
with a magnet and discuss their obsen ations A pte 
and ptist test is given to students, requiring tht*m \o 
distinguish fermus objects from nonferrous obji^cts. 



Duration: two class peri<^ds 
Setting: classi^Kmi 
Subject: Science 
Curriculum Refert*nee: 1.4 



Preparation Make* a fishing pf)le out of 

a dowel rod, string and magnet. Label a box with the 
words "Save and Recycle Aluminum'' and another 
box with the words *'Save and Recycle Steel/* Collect 
three i inpty tin cans Uisually made of steel with a 
tin coatingK three empty aluminum cans, two 
wooden blocks, several steel bottle caps, steel nails, 
a steel can opener an J blue poster board. (Avoid hi- 
metal cans made of tinned steel and aluminum.) 



Vocabulary aluminum, magnet, mag- 
netic, non -magnetic, steel, tin 

Handout what Wm a Magmt AUixict7 

Procedures 

1. Discuss thc» ctmcept of magnetic attraction us 
ing a ;nagnet and sttH'l or iron objt'Ct not pic- 
turt^l in the handout. 

2. Distribute the handout. What Will A Magnet At- 
tract? and have students complete it after ex- 
plaining diivctionn. Collect the handout when 
completed, 

3. Display the objects Uinned-steel cans, alunii- 
num cans, wooden blocks, stwl bottle caps, stiH?l 
nails and steel can opener) in random order in 
front of the blue poster board. Have students 
take *nrns trying tu "catch" the objects with the 
teachcM' tnade fishing pole. OhsiM ve and discuss 
magnetic and non- magnetic attr;iction as each 
attempt to fish for an object is made. As stcn^l or 
iron objects art» picked up by the fishing pole 
magm»t, ha%'e student holding the pole drop the 
object into the box marked * Save and Recvcle 
Steel." 

4. Explain that aluminum cans can Ik* identified 
lua-ause they are not attracted to a magnet. Put 
the three aluminum cans in the box marked 
*'Save and Kecyde Aluminum.'' Kxplain why we 
should .save and recycle aluminum cans. 

5. Ask students to save their aluminum cans at 
home and bring them to school .so that they can 
hv redeemed at a recycling center, if this can In* 
arranged. 



Evaluation 

Distribute ihv handout. What Will A Magmt At- 
tract? as a post tt»st for each student to coinplett*. 
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WHAT WILL A MAGNET ATTRACT? 




MAGNETS AND METAPHORS 



CHAPTER 




1*H1M.\HV IN rKIJMKDIATK 



Objectives Students will be able to: (1) 

classify metal containers based on magnetic proper- 
ties and other observable traits; (2) describe how re- 
cyclables are collected and separated at a recycling 
centen Students will improve their abilities to 06- 
serve differences and to comprehend written mate- 
rial 

Method Students listen to explanations 
about recyclable metals and then work in groups, us- 
ing trial and error and their senses to sort and sepa- 
rate aluminum cans from other metal cans. They 
make a chart to describe the physical characteristics 
of three types of recyclable cans. They listen to or 
read a story about recycling and then answer ques- 
tions that test their comprehension of the story 
They explore metaphors for recycling and they write 
a story. 



Duration: two to four class i^riods 
Setting: classroom 
Subjects: Science, Language Arts 
Curriculum Reference: 1.1, 1.4 



Preparation writing materials and 

rulers; enough small magnets for each student, or 



each group of students; five cans for each group: two 
aluminum (for example, pop cans), two tinned (for 
example, soup cans) and one bimetal can ituna fish 
cans are often bimetal). 

Vocabulary aluniinuni, bimetal, mag- 
netic, metaphor, narration, nonmagnetic, tinned- 
steel 

Handout Sure Thing Van Identification; 
The Can Man: Understanding Reciieting 

Procedures 

1. Discuss the importance of recycling metals, 
(conserves energy and nonrenewable resources) 

2. Tbll students that cans aix* recyclable, but that 
some are easier to recycle than others. Hold up 
samples of the three major types of cans: an alu- 
minum can, tinned can (these ai-e really 99*5 
steel with a thin coating of tin) and a bimetal 
can. Explain that bimetal cans have an alumi- 
num top and a steel body. Explain why it is 
harder to recycle bimetal cans. (The two types of 
metals must be separated.) REMEMBER: '*Bi- 
metar* dm^s not refer to a can that has two met- 
als combintnl to form an alloy, 

3. Obser\'e how cans are very similar in appear- 
ance and yet are dilTerent in composition. Ex- 
plain why different types of cans need to be 
si^parated before they can be recycled. 

4. Divide the class into small groups supplying 
each group with magnetts) and five cans. Tell 
groups you want them to separate aluminum 
cans from the collection of cans they have. Ask 
them how this can be done. (Some typi^s of metal 
have magnetic properties and others, such as 
aluminum, do not.) See which groufKs) discovers 
the aluminum cans first by using the magnet to 
sort out tin and bimetal cans. 

5. After each group has di.stinguished the three 
types of cans at their table, have one pi^son in 
each group make a chart with three headings 
{''Aluminum;' "Bimetal," "Tinned") along the 
top of the long side of a piece of paper. Draw 
lines to the bottom of the page separating each 
category. For identification description #1, have 
students write **not attracted by magnet" under 
Aluminum and "attracted by magnet" undei 
Bimetal and Tinned, 
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Aluminum 


1. 




2. 




.1. 
4. 




S. 




6. 





?i^PK^!. 



Ask students to look carefully at the cans, hold- 
ing and feeling them as well, to discover what 
else makes these three types of cans different 
from each other. Have them list as many traits 
in each column as they can. Check with hand- 
out, Sure Thing Can Identification, to verify 
their iindings. 

6. Read the story. The Can Man, to students or 
pass it out for them to read along with you. Af- 
ter finishing have them answer orally or in 
writing the questions on the handout. Under- 
standing Recgciing. Be sure to explain what 
"metaphor" is bi^fore asking students to com- 
plete the handout. (A metaphor is a compari.son 
of one thing for another.) 



Evaluation Have students write their 

own story about a can that is taken to a recycling 
center. Instruct them to use a narrator to tell the 
story. 
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ALUMINUM 



BIMETAL 



TINNED-STEEL 



* 1. Is ATOT" attracted by magnet * 1. Is attracted by magnet 



* 2. Almost all of these cans say 

"All Aluminum Can" on the 
side 

* 3. No seam 



* 4. If the bottom of the can is 
round and shiny, then it is 
aluminum 



" 2. Bottom has a rim 



3. If you look closely, the bottom 
is not finely brushed. It is 
also usually spray painted. 

4. (May or may not have a seam) 



* 1. Is attracted by magnet 
2. Has a seam 



3. Heavier weight than alumi- 
num 



4. ^Usually has rings or ribbing 
on the can and normally has 
a paper label.) 
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5. Shiny, silver, smooth 

6. Light weight 

7. Aluminum cans, if you look 
closely, are finely brushed on 
the bottom 

8. Printing is usually directly 
on the can as opposed to on a 
paper label. 



1^? 



NOTE: EXTRUDED STEEL 
CANS HAVE NO SEAM, ARE 
LIGHT WEIGHT AND HAVE 
NO RIM AT BOTTOM. MAG- 
NETISM IS THE ONLY RELI- 
ABLE TEST FOR THESE. 
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MAGNRTS AND METAPHORS 



THE CAN MAN 



THE CAN MAN 

Hi! Let me introduce myself. I am an aluminum can. My name is Canbe Recycled, 
and I'm here to tell you what happens when I meet the Can Man. 

If you want to change the way you look, what do you do? (change clothes, make-up, 
etc.) 

When you want to buy new clothes, where do you go? (store, etc.) 

When we beverage cans want to change our appearance, we do it a little differently— 
and we depend on people like you to help us. Let me explain by telling you about the 
first time I met the Can Man. 

It was a warm day, and I was resting in the grass after someone had finished drink- 
ing my soda pop and tossed me there. I was getting hot and afraid someone might kick 
me or throw me in a trash can never to be seen again. 

Suddenly, my thoughts were interrupted by the voice of a man saying, "What have 
we here? A thmw-away can? You can't lie here in my yard!" 

Well, Pete Neat picked me up and took me to his garage whei-e he had a big trash bag 
sitting in a box. 

I was plenty scared, I tell you! 

**Don't be afraid, little can, ' he said, 'i'U take you to the Can Man and get you some 
new clothes. We'll just recycle you. Won't that be nice?" 

Then he put me into the bag with a lot of other cans like myself. 

I didn't know what recycle meant, but I liked the idea of new clothes. 

The next day, Mr. Neat took all of us to what he called a recycling center where we 
met the Can Man. All of us were weighed, and Mr. Neat frot some money for taking us 
there. 

"Good-bye cans," he said, "I hope you like your new clothes." And away he went. 

After he left, we cans were placed on a big moving belt and we passed under a mag- 
net. All of us aluminum cans moved right over the top, but a few steel cans that were 
there by mistake were attracted by the magnet and were dropped away from us. 
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THE CAN MAN (cont.) 



ma(;nets and metaphors 




At the end of the ride, we all went into a shredder where we were cut up into little 
pieces so we would take up less space. It felt a little funny, but it didn't hurt a bit. 

Next we went into something called a smelter where we were melted into pure alu- 
minum. Do you know that this process saves 95';^ of the energ>' needed to make new 
aluminum fi-om bauxite ore? And the reused aluminum is just as good as new metal! 

Once we were liquid metal, we got our new clothes—that is, we were formed into new 
products. I became a can again, but some of my friends became aluminum foil, and 
some became baking pans and TV dinner trays. 

TomoiTow I will go to the beverage company to be filled and taken to the store for you 
to buy, but today I wanted to explain to you about the Can Man, and how you can help 
all of us aluminum products get new clothes. That's what recycling means— it means lo 
save natural i*esources by giving them new clothes and using them again. When we 
throw away, we waste. 

All aluminum is recyclable. It takes only 24 cans to make a pound; if several of you 
would work together, you could collect lots of cans and other things made of aluminum. 

You can identify aluminum by using a small household magnet. The magnet wiW not 
attract or stick to anything aluminum, but it will stick to anything made of steel. Re- 
member: Magnets STICK TO STEEL. 

I guess that's all I wanted to tell you today—except that we cans, just like you, really 
love to get new clothes. 

When you see us lying around empty, please recycle us so we can have new clothes to 
wear. Otherwise, we get buried in landfills or we Ix-come ugly litter in yards and 
streets. 

We're counting on you to help clean up the environnKMit. to save landfill space and to 
save natural resources all at the same time by recycling. So pick me up the next time 
you seir me. 
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UNDERSTANDING RECYCLING 



Directions: For questions 1-5, put the letter of the correct answer in the bhink to the 
left of each question. There is one best answer for each question. Then write out an- 
swers to questions 6-9. 



1. The Can Man represents: (a) a recyclable can; (b) the person who saves 
cans; (c) the person who recycles cans to make them ne'v again; (d) the 
person who changes clothes. 

2. Canbe Recycled is: (a) the narrator of the story; (b) an aluminum can; (c) 
a recycling machine; id) "a" and "b". 

3. As Canbe Recycled was placed with other cans, they moved up a belt to 
be separated from tinned cans and bimetal cans by a: (a) magnet; (b) 
shredder; (c) water; (d) "b" and "c". 

4. When Canbe Recycled talks about getting new clothes, this is a meta- 
phor for: (a) shredding cyns; (b) the recycling process; (c) saving energy; 
(d) looking funny. 

5. When you recycle cans, you: (a) save landfill space; (b) are littering: (c) 
save scarce resources; (d) "a" and "c". 

6. What is a "narrator" as mentioned in question 2 above? 



7. The "metaphor" in this story could bo stated as follows: 
Recycling is compared to 

8. List other metaphors you can think of for recycling, 
a. Recycling can be compared to 



b. Recycling can be compared to 
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INTERMEDIATE 



Objectives Stuclrnts will hv able UK 
ilvsrribv the function of various si'puralion toch 
niqius in ivcycling pnK'ess<»s: r2> nuihe (IniNctians 
from data to diwrilu* how physical pro|>i'rlit»s of mat 
ti*r fnahl^^ various se paration twhniques to hv xisvtL 
SludtMits will iniprovo th<Mr al>ility to snlve prof> 

Method StndiMits dc»srriho physical proper 
lit»s <)f t<»n waste it4'inson a data sheet. They ini» pre 
Sealed with sevc^ra! rnorhainsros that can be used to 
separate thest^ iten^s and arc* then directed tt> make 
deductions from the informal ion sheet to iii'si^*n a 
separati(m pria-ess in start's, usuii; the mechanisms 
that liad been intriKluced pi tn iously. StudiMits work 
in pairs or small groups tocr^nipete for the njosi eff i 
cient di^si^n which is put to flu- /c>7 for classnjati-s to 
observe and to be judged. 




Duration: s(A'era! clas^^ pi'ri<Kj'* 
Setting: e]assrof)rn 
tSubjec'ts: SiMenci* 

Curriculum Refen*nee: 11. 14. l.H 



Preparation rulers, metric scales, a 

magnetic device (preferably a bar magnet which 
could be attached to a Hat pii*ce of \vo<id), a small fan 
with two speeds or a hair dryer with two spetnls, an 
aquarium lank or other hu'ge vessel for water, a size 
sorter in cardlward bfix at least 1' by 1' with 2" 
square holes cut in the iKittonih another cardboard 
hi}\ with naps taken away but no h<des in it; for each 
pair of students or for each small group, have the fol- 
lowing items: aluminum can. tin can, several used 
or imused staples, pierces of p;iper or pieces ^if card- 
board, piece of wcmk!, styrofoam container, plastic 
two liter bottle and the cup part from the Iwttle, an 
orange peel, some steel bottle caps. Have extra 
pieces of pajK^r or cardbi>ard on ha»^d. 

Vocabulary pro}H*rt*es of matter, recy 
cling, sorting tiH?hniques 

Handout Pmpvrtivs of Wnste Ohjvvts 

Procedures 

1, Di.scuss the conct^pt of propi^rties of n)atter, ie. 
size, shape, weight, susceptibility to magnet^ 
ism. Discuss the importance of sorting materi- 
als according to type before they can be 
recycled. Show students the pitws of paper and 
staples. Kxplain how these often end up to 
get her at papi'r r**cyr!ing plants and can he sep- 
arated based on the physical property of 
niagnetisni in staples. 

2, Kxplain how all of the items in this activity of 
ten end up at refusi* facilities such as landfills 
and incinerators. Sometimes matt*rials which 
art* ciunhustible and organic hyv separatt^l from 
those whieli can be recscled or cannot burn. 

3, Dividi' the class into pairs r)r snudl group:^. (live 
each pair or group a set of items mentioned in 
thr Prt*pa ration. Discuss sonu^ physical prop 
erties ot the itenis. 

•1. I'ass cuit a copy of the handout. l^rvpvrlwH of 
Wasti ObjvvtH. to each paiir or group of students 
and have them complete it. To do .so. they will 
UfM^d to test Xhv items in various ways in order 
to make choices on the han<lout. For this, have 
rulers, a tank of water, a magnet, a. box with 
holes, and scissi^rs at \hv\v d!sp<»sal in various 
places throughout thi? rmmi. 



Mi,,., j^, J.. 
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5. After the charts have been completed, dincus^s 
answers. 

6. Display on a large table space the magnet, the 
small fan or hair dryer, the vvmel of water, the 
»ize sorting de^'ice (box with holes), scissons and 
cardboard box. 

7. Bas^Hl on information coniplett^ on the handout 
assign the following task to each pair or gn>up 
of j?tudentH. 

GOAL: Use the equipment to conKtruct a pnKess 
for separating all ten items individually. Do this 
by designing separation techniques in a serieK 
of stages. You must begin with all ten items in 
one pile bunched up close together on the table. 
You can pick up items to place them where you 
want them to go each time you make a separa* 
tion, but you cannot separate them with your 
hands while using a separation technique. The 
group that separates the items most efficiently, 
i.e. in the fewest stages or with the most sue 
cess, wins. 

EXAMPLE: You could do the following demon^ 
strations for students to give them ideas. Ask 
students, based on their information sheet, 
which items should float and which will not. Put 
all ten items, as your first stage in the process, 
in the water. Put those that floated on the table 
in a separate bunch from those which did not 
float. This represents the first stage i\ step to be 
counted in the process. The next stt p(s) must in 
volve sorting items from each of the two piles. 
Eventually you want to separate tach item indi 
vidually. The individual separation of one iuun 
from the i\»st could happen in a first step de 
pending on design. Do another demonstration. 
Use scissors to make a pile of shredded plastic 
(frrm the bottle) and of shredded paper. The 
shredding process represents only one stage al 
though two types of material have bi*en shml* 
ded. Set the fan on the table in front of the 
pieces of paper and plastic. Put the cardlwird 
box at end of table. Turn the fan on at a di.*;tance 
from the pieces and at a speed which will blow 
only pap<*r into the box (or perhaps only the 
plastic if the paper is wet from having been in 
the water). Now you have separated these two 
items in two steps including the shredding proc 
ess. You have eight more items to separate. Kx 
plain that you have deduced this step based on 
information about the weight of the materials 



listed on the handout. One important technique 
would be one that separates the items into thret* 
instead of two piles. You may also want to judge 
designs based on energy efficiency by cnniting a 
scale of energy required to use the various 
piinres of equipment. The team using the least 
energy could b»? given a prize. 

a. Now direct pairs or grn)ups of students to hK>k 
carefully at their information sheets, and de 
sign stages in a process to separate all of the ma- 
terials, (You could allow them to test parts of 
their designs as they create them, but this wiJl 
require more time and perhaps more waste ma- 
terials to do so, as material like paper could 
destroyed in testing.) 

9. Have each pair or group of students present 
their process to the claes and judge which is the 
most efficient and/or energ>' saving. 

Evaluation 

HaM; tudents explain what the following terms 
mean and why they are important for riHrycling proc 
esses. 

Air Classification System 
Magnetic Separation Device 
Water Separation System 
Si/e Stirting Device 
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RECYCLING PAPER 



CHAPTER 




IN I KHM KDIATK 



Objectives Students will be able to rf<^ 

Hcrihe physical change.^ requiri'd (or the ivcycHiig of 
paper. Students will irnpnne their ability tci maniih 
ulate rfuiteriafs ami iyuipnwnt 

Method Students use sm*ens, blender, scis 
sors and other equipment to niaki* rough reiych»d 
pap(»r shcH»ls fiinn a paper pulp mixture. They rt^id 
and follow citrrcfinns to ^uide them through the 
pnxress. 



Duration: two to three }H»ri<id*i ifdoing the ha 
sic prcKredure 

Setting: classroom 

Subject: Science 

Curriculum Reference: 1.1, 1.5 



Preparation Numerous items will be 

needed and alternative ways of doing the activity re 
quire different items. So read over the steps in the 
Procedures, including -ALTEKNATIVE SUGGKS 
TIONS", to decide which items you want to use from 
the list below. Items for the basic prwedure are 
listed below with alternative or additional supplies 
listed in pai «^ nthesis. 



• a container for pulp: dish pan, wash basin, 
bucket or large bowl 

• something to grind paper into pulp: electric 
blender (egg bt»aler— this enhances hands-on ap- 
proach) 

• scrap papt*r: white, uncoated loose-leaf notebook 
paper and paper towels work fine (Newspaper is 
easy to pulp but ink causes final product to be 
black. However, you could experiment adding 
25*i household bleach to the pulp solution. 
Bleach will also promote brt*akdown of heavier 
notebcHik and copy papers. Make sure ycm, and 
not students, handle the bleach in demonslra- 
tion fashion if this is done.) 

• WHioden framed screei* repres%3nting a paper 
mold: about 6" square, could use nylon window 
screen and afiix to back of w^ooden frame with 
staples or tucks. An old picture frame will do. 

• t instant statxh can be added to pulp mixture to 
make paper stronger, but is not necessary) 

• scrap paper to dry recycled paper on (could use 
plastic wrap) 

• (non toxic fmxi dye to add roloring) 

• warm water in plastic jug or other container 

• something to put pressure on w^et pulp to 
squeeze out water: a piece of paper pressed 
against scn^en, or a wiKKlen block made to fit 
fiver scrwn (You could alsi) lay paper between 
two sheets of pla.stic and move rolling pin or 
pipe over it J 

Set up workstation(s) for students to work in pairs, 
A model workstation, in process order could be as 
follows: apnms-box of scrap paper to be recycled— 
jug with warm water beside blender-container for 
pulp runoff and screen molds-scrap paper or 
wooden block - drying area. Cover all areas with a 
g<MKl thickness of newspaper to protect surfaces, this 
is a me.ssy, but worthwhile, activity. 

Vocabulary paper pulp, physical prop- 
erties. prm:e.ss, recycle 

Handout litHtruvtiortH Fur Ri vyvlmg 
Faprr 

Procedures 

1. Explain how recycling requires physical 
changes in matter. What must happen to old pa- 
pt?r to make new paper out of it? (It must be bro- 
ken down into tiny fibers and mixed in water to 
make pulp.) The physical properties of paper 
such as its light weight, its fibrous texture and 
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its ability to rt'tain moisture (or other chemi- 
cals) in a mixture enable paper to be n*cycled. 

2. Divide students into pairs or groups of piurs and 
set up workstations lus previously mentiontnl, 

3. Give each pair of students an instruction sheet 
to follow for making paper. Go over the instruc- 
tions once and ask if there are any questions, (If 
you have modified the process, you may need to 
modify this sheet, make onv of your own, or ex- 
plain process orally,) Have students put on 
aprons before beginning. 

TIPS: Each pair of students should make two 
sampk's of paper so each student has a sample. 
As the pulp container fills up with pulp the 
screens could merely be dipped In this solution 
instead of making more pulp. However, this di- 
minishes the hands-on nature of the activity 
through the use of the mixing device. Therefore, 
as the container fills up you could collect the 
pulp and store in freezer for future use. RE- 
MEMBER: do not pour pulp down a sink drain, 
wrap in paper and throw in the trash if you 
want to dispose of it. 

4. When paper is dry have students make pictures 
on them with crayons or magic markers and 
tack on a bulletin board. REMEMBER: the pa 
per students will have made is not slick, shiny 
white paper they usually write on. Ti} achieve 
this quality at a paper recycling plant better 
machines are used and some chemicals are 
added to the pulp mixture. 

5. In general, the recycled paper made in the class- 
room is thicker, darker and grainer than ordi- 
nary writing tablet paper. However, this 
classroom recycled paper may have special 
qualities for other purposes, such as packaging 
for eggs or cereal. You could have students make 
many pieces of recycled paper so they can expi*r- 
iment with scissors, glue, tape, etc. to see who 
can make the best box to protect an egg or to 
package some other item, 

ALTERNATIVE SUGGESTIONS 

Changes^ in Equipment 

• Use egg heater instead of blender to make pulp. 
Be sure to tear scrap paper into very small 
pieces and to let these pieces soak overnight be- 
fore beating. 



• Ih promote paper breakdown when using a cov- 
ered blender, add 25^;^ household bleach to the 
pulp mixture. You may want to add this yourself 
as it can be harmful if not added properly by stu- 
dents. 

• Instead of using paper or a wooden blt)ck to 
press water out of pulp on the screen, use a roll- 
ing pin, by placing wet pulp between tw^o sheets 
of plastic. 

• One way U> enhance drying time is to place wet 
sheet of paper pulp bi>tween two sheet^s of blot- 
ter paper and iron with a clothes iron, 

• If you want to demonstrate the de-inking proc- 
ess in newspaper recycling, add bleach to a pulp 
solution of strips of newspaper and water. Then 
strain pulp squeezing out ink in liquid and 
blend in water again. 

Experimenting to Achieve Different Results 

Discuss with students how various physical charac- 
teristics of recycled paper, such as thickness, color, 
texture and strength could be changed. 

• Thickness; Increasing or decreasing the amount 
of pulp poured onto the^reen will affect thick* 
ness (so will pressure applied to rolling pin if 
used to press moisture out). Increasing or de- 
creasing the amount of scrap paper in water 
mixture will also have an effect. 

• Color: To achieve a specific color recycle con^ 
struction papc?r scraps of the color you desire. 
(>r, add non-toxic fabric dye to pulp mixture. 

• Texture and Strength: Add two tablespoons of 
starch to pulp mixture to see what happens. 

Evaluation 

1. Write the following steps from the recycling pa- 
jfw?r activity on the board and have students put 
them in correct process order. 

• mix paper and water into pulp 

• let paper dry 

• press water out of pulp 

• separate contaminants such as metal or 
plastic from paf^r 

• pour pulp over mold screen 

• shred pa)^r into small pieces 

2. Have students write a paragraph about the 
physical changes required to recycle paper. If 
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difterent variables (starch, bleach, dye, thicker 
pulp, etc.) were intrcxiuced and compared with 
the control Bamples, have students write up re- 
sults, 

3. Have students describe as many uses as possible 
tor recycled paper. 
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INSTRUCTIONS FOR RECYCLING PAPER 



Kead the directions through once before beginning. 



MAKING PAPER PULP 

1. Thke some scrap paper from the scrap paper box. Remove any plastic, staples or 
other materials which are not paper. Ifear paper into small pieces. (They need not be 
tiny bits.) 

2. Fill the blender half full of warm water and put a handful of torn paper into it. IM- 
PORTANT: Do not turn on blender with the lid off! Put lid on blender and blend pa- 
per until it turns to pulp. (This will happen quickly.) 

PROCESSING PAPER INTO SHEETS 

3. Hold the screen over the container while 
your partner pours pulp over the screen. 




Hold a sheet of paper (or wooden block) over 
the pulp on the screen and press as much 
water out as you can. 




Turn screen upside down on top of the sheet 
of paper (or wooden block) and lift screen 
away. 





DRYING WET SHEETS 

6. Take your paper (or wooden block) with wet sheets on top to the drying area. 

7. Let your paper dry for about 24-48 hours. When dry, peel the newly formed sheet off 
the paper or wooden block. 



1988 Ohio Dnmrtment Natural RrMnirTM 
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CHAPTER 




• mm stick kitcht^n spray 

• conventional or toaster ov<*n 



IN rF.RMKOIA I K 



Objectives Students will he able to: (ll 
identify and describe physical changes in matt(*r 
which are required in recycling procenscs involving 
piaHtic, glass, ahinunum and other inetaLs; (2) vx- 
plain why plastic is difiuult to iwycle. Students im- 
prove their ability to observe i hanf^es. 

Method Students participate in a dt?mon 
stration to recycle plastic using the cup pnrt of two 
liter plastic pop bottles. They manipulate tools to cut 
plastic, to make an impression on a mold and to 
make decorative use of the ornamental piece of plas- 
tic made from the recycled plastic. They complete a 
handout using different word.s that represent diflfer- 
ent types of plastic. 



Duration: two to three pcric^ls 

Setting: classroom 

Subjects: Science, Language Arts, 
Arts & CraOs 

Curriculum Reference: 1.3, 1.5 



Preparation You will neinJ the following: 

• two-liter pop bottles with plastic bottoms 

• scissors 

• teflon-coated mufTm pans 



• pot holder 

• wash basin 

• seahng wax .stamp 

For the language arts part of the activity you will 
need a plastic garbage bag and dictionaries. (It 
would help to have dictionaries that list words from 
organic chemistry such as vinyK chhirine and po- 
lyethylenc»J 

Vocabulary organic chemistry, petro 

leum, physical changes, plastic, prc^fix, rtHrycling, 
suffix 

Handout Wordn in (Prganic Chemistrff 

Procedures 

1. Discuss changes in the physical state of matter 
with students. Pay particular attention to the 
changing (jf solids into liquids through the ap 
plication of heat and then changing back to a 
solid by diminishing heat. Have students think 
of examples; candle wax is first solid until wick 
is lit. iTien it l>ecomes a liquid form at the top of 
the burning candle, yet as wax runs down the 
side it escapes the heat thus hardening into 
scjlid form again. Make note that before drip- 
ping wax hardens completi»ly it can be shaped 
without breaking. Other examples of heating 
materials, forming them into shapt*s while hot 
and then allr)wing them to cool into a solid state 
again indutie aluminum recycling of aluminum 
cans, glass n cycling of glass bottles and the re- 
cycling of ferrous metals from old automobiles 
into steel rods used in concrete construction, 

2. Divide students into groups of six. Have each 
group obtain some empty two-liter plastic pop 
bottles, and have them n*move the bottom cups 
from these. 

3. Using scissors, have students cut up the plastic 
bottom cups into small pieces (about 1/2 inch 
square). Do not u.se plastic piinres that have glue 
on them. At least ten pieces for each student in 
the group should be cut. 
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4. Preheat oven to 400 K Spray the nuiUni pan 
with non stick kitchen spray. 

5. Students should place all of their pt<*ces in one 
of the muffin pan cup.s. < About ten pieces of plas- 
tic are enough to cover the bottom of a cup, but 
add more if bottom is not wvered.) 




6. Place the pan in the oven. Chinrk every few niin 
uteB. When plastic has melted, use pot holder to 
remove the pan from the oven. 

7. One at a time, have each student from the ^rtiup 
use the wax stamp to make an imprint on Ihc 
plastic. BE CARKKUL NOT TO TOIJC^H THE 
PAN, IT IS VKRY HOT! 




8. Dip pan in wash basin full of cold water. Plaslie 
pieces can be easily removtHl from the pan 




9. Repeat process with the other grf>ups. 

REMEMBER: There are many different colors 
of plastic bottle bottom cups available. You may 
mix any colors you like. Be creative. The plastic 
pieces can be put on a necklace or used as (n na- 
mentH. Different shaped pans can be found and 
used to create different shapt^s. I Be sure pan is 
teflon coated and used with non-stick spray. ) 

10. Afjk students why only the bottom plastic cup 
part of the bottle was used in this activity. By 
observing the bottle they should bt» able to de 
duce that the cup part appears to be made from 
a different type of plastic than the bottle part. 



This means that the two types of plastic may 
have different physical and chemical properties. 
In terms of physical pro{^rties of matter, the 
translucent plastic bottle part melts at a much 
higher temperature than the bottom part. In 
terms of chemical properties of matter, the lK)t- 
tie part releases poisonous fumes if burned at 
high temperatures, 

11. Note that one of the problems with plastic recy- 
cling is that there are many different types of 
plastic. Inquiring different recycling prepresses. 
So it is important to separate different typwjs of 
plastic before recycling. 

12. To help students understand the variety of plas- 
tics that can be made by combining chemical el- 
ements into other compounds and mixtures, 
give each student the handout, Hbitfe /it Or- 
ganic Chemistry, to complete. 

Evaluation 

1. Have students list in writing the physical 
changes they made in the plastic cup to recycle 

it. 

2. List these two words on the board with their def- 
initions: 

ISOFORM RECYCLING - material is recycled 
to make the same or similar product 

HETKROFORM RECYCLING - material is re- 
cycled to make a different prcniuct 

Ask students: When the two-liter bottle cup was 
recycled in the activity, was that an example of 
i.soform or heteroform recycling? Why? (hetero- 
form recycling) 
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RECYCUNG PLASTIC 



Plastic two-liter popbottles are made of two types of plastic. The bottle part is made of 
POLYETHYLENE TEREPHTHALATE (or PET). Can you pronounce these two words? 
(See bottom of page.) The cup part is made of HIGH DENSITY POLYETHYLENE (or 
HOPE). 



1. What prefix is found in the word POLYETHYLENE? 

2. What does it mean? , 

3. Therefore, POLYETHYLENE is a plastic material which includes 
units of ETHYLENE. 

4. If a plastic material is called MONOETHYLENE, how many units of ETHYLENE 

does it have? 

Plastic products are also made from materials with names resembling ETHYLENE, 
such as STYRENE and PROPYLENE. 

5. What suffix do these three words share? _ 

(This suffix refers to the way these types of plastic are made which gives them 
strength.) 

6. If plastic made from STYRENE included more than one unit of STYRENE. it 
would be called _ _ _ _ 

Density relates to the compactness of matter. 

7. VJhat do the words high density mean? . ^ 

8. What does low density mean? „ . 

Compare a plastic garbage bag to the cup part of a two-liter bottle, 

9. Which one is made of low density Polyethylene? 

10. All of the chemical words used above can be found in an organic chemical dictio- 
nary. Why are they found in an organic chemical dictionary and not an inorganic 
chemical dictionary? (HINT: Look up words organic and inorganic and look up the 
word plastic to find out what plastic is made from.) Write answer on back. 

POLYETHYLENE (par 6 eth' aUn') TEREPHTHALATE (ter' efthal' at) 

li»^^ Ohnf Dt^pHrtpm-nl uf \Mlurul fU^MHirrt^ 
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IN I KRMICDIA I K 



Objectives Students will be able to: (1) 

describe the role of mold making in recycling proc 
essi\s; (2) explain why mold making require,s a physi- 
cal change in matter Students? improve their ability 
to make anahfiies. 

Method Students follow directions to ma- 
nipulate equipment and materioLs to make an object 
by pouring meltt^ crayons into a mold. Students ob- 
serve and analyze the crayon recycling prwesH and 
evaluate it. They interpret the process as analogous 
to the recycling of different materials. 



Duration: two class periods during each of 
three days 

Setting: classroom 

Subjects: Science, Langimge Arts 

Curriculum Reference: 1.3 




Preparation Divide this activity into 
three days or make adjustments in the descriptions 
below accordingly. Save old crayon^^ and start col 
lecting materials at the start of the year. 



MATERIALS REQUIRED FOR DAY ONE: 

old broken crayons (the scrap materials), hand pen 
cil sharpiMiers or scisiKirs, new8pa):Ner, two 1/2 pint 
milk cartons per group of two students 

MATERIALS REQUIRED FOR DAY TWO: 

phist er of Paris, water, pt^ti-oleum jelly, one straw per 
group, paint paddle or other stir stick, two one quart 
milk cartons per group, newspapers, whole new 
crayons with the pajH^r removed, and scissors 

NOTE: You may need to have five milk cartons on 
hand, per group, because some cartons may 
l>eci>me damaged as molds are made and re- 
moved, 

MATERIALS REQUIRED FOR DAY THREE: 

l>oth molds made in day two, chipped crayons from 
day two, a hot plate or similar heat source, rubber 
bands, a double boiler or old pan, hot pad holder, pe- 
troleum jelly 

Vocabulary analogy, evaluate, mold, 

physical changes, recycle 

Handout Evaluating a Kecgcling Procexs 
Procedures Before beginning activity, 

discuss with students physical changes in matter in- 
volving materials that can change from a solid to a 
liquid to a gas, depending on the application of heat. 
Show them how a liquid takes the shape of the con- 
tainer it is in. Then ask in what statds)— solid, liq- 
uid or gas— is it usually easiest to make changes in 
the shapes of materials, (liquid since liquids take the 
shape of whatever container you put them in) Dis- 
cuss concept of shaping material with molds, espe- 
cially in the glass and plastic container industry. 

DAY ONE: Students will work in groups of two. 
They need to sort the crayons by color and remove 
any paper on the crayons. Then have them scrape 
the crayons into slivers or chips using the hand pen- 
cil sharpener or scissors. Collect savings in cut ofT 
milk cartons, 

DAY TWO: 

1, Students use scissors to cut away one side of one 
of their milk cartons. This will be called Carton 
A. 
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2. Students cut the top off the other carton ito be 
called Carton B), 




3. Students will fill Carton B half full of water. 
Slowly pour in plaster of Paris, stirring with a 
paint paddle or stick, until it is as thick as soft 
cream. Pour the plaster into Carton A until it is 
half full or at least 3 times deeper than the di- 
ameter of a crayon. 




Have students cover the whole new crayon with 
a thick coat of petroleum jelly Then place it in 
the plaster of Paris in Carton A — press into 
plaster until half the crayon is submerged 
lengthwise — let harden. 




6. After the plaster has hardened, have students 
remove the crayon from the mold. Then they re- 
apply petroleum jelly to the crayon and also to 
the top of the mold they just made. They will 
then replace the crayon in the mold. One mem- 
ber of the group will hold a straw on top of the 
crayon, while the other member pours a new 
mixture of plaster around the straw covering 
the crayon and mold they made in Step 4, This 
layer should be thri^ crayons thick. As the mold 
hardens, students should press the newly form- 
ing mold around the straw with a tongue depre- 
ssor or stick (or spoon) to make a depression. 
(Later this will act as a funnel.) 



B 




When the top mold hardens the tw^o molds 
should be separated and the crayon removed. 




top mold 
fc«)ttom mold 



DAY THREE: 



1. Students will coat the molds with petroleum 
jelly place both halves together and fasten with 
rubber bands. 

2. The teacher will melt the crayon chips the stu- 
dents provide in a double boiler or old pan- (Let 
the students determine when enough "scrap" 
material is in the pan to make a "new" crayon.) 

3. When the crayons have melted, the teacher will 
pour the liquid into the students' mold. 




4. After the mold cools, the students can examine 
the recycled crayon, 

5. Tb evalute their success have students complete 
the handout, Evalmting a Recffvling PraeeHs. 

6. Students could design and make a cover for 
their crayon out of construction paper, etc. 

Evaluation 

Check students' answers to question 05 on the hand- 
out. 
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1. List the physical changes that occurred to the old crayons during the recycling 
process, (Could be changes in color, size, shape, etc. and in physical state, i.e. solid, 
liquid or gas.) 




2. Do you think your recycled crayon was a success? Why or why not? 



3. How could the technique be improved to make a better crayon? 



4. Li.st other possible uses for scrap crayons. 




5. On the back of this page, explain how your process of making a mold, and how the 
problems you had, could be similar to the re^rcling of other materials such as.glass, 
plastic and metal. Refer to encyclopedia to see how the mold process is used in mak- 
ing these materials. 
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I NTI:R MEDIATE 



Objectives Students will In- ablc^ to; il) 

dii^tinguis^h combustible items of refuse from mm 
combuHtible items; (2) txplain how refuse can be 
us€*d as fuel: V3) analyze the consequences of burnini^ 
garbage and m^fit'si altematin's. Students will im- 
prove their abilities to nhscnv demonstrations and 
to hyf}(}thesi2i\ 

Method Stud(*nts make hypotheses about 
the combustibility t^f various refuse items and then 
observe demonstratitms fhat test their hypotheses. 
They complete a handout to enhance their under 
stai:ding of ener>;y recovery. 



Duraiion: thrw to five |H*riods 
Setting: classrotnn, outdoors 
Subjects: Scie nee, Lan^ua^c* Arts 
Curriculum Rcfrn»nce: 1,2, 1.5 



Preparation Collect the followin/^: an 

empty soup can for each waste item you decide to use 
in the demonstration, a candh», matches, tongs, p<n 
holders. You will also need examples of difterent 
trash materials to be tested for combustibility <pro- 
vision for seven items is made on the handout). 
Trash materials should include the following: some 
bits of paper, pieces of broken ^lass or small ghiss jar, 



a pitre of mc»tal can Mnight want t(^ include alumi- 
num and iin K piece of aluminum foil, some pieces of 
plastic and of styn^foam (NOTK: PLASTIC OR STY 
KOFOAM SHOULD NOT BK BIJKNKI) INDOOKSK 
and s<Hne organic garbage such as apple skins, or- 
ange rinds, cht^ese. For the additiiinal di^immstra- 
tion. STEPS (5 9 in the Pmeedures descriplnm. you 
will neid the following: 



outdoor !)arbtH|u<» grill; 

some type of model of steam gema ating energy 
nuvhanism U\g. a can of water with a tight lid 
and small outlet hf)le for st<*am; h<«)k up wind 
mill toy elost* to hole to prinluce motion!: 
eardlw)ard strips am* woikI chips or shavings and 
paper (lots enough to burn a while tf) generate 
steam in a vessel); 
plastic items and styrofcKun: 
scales 



Vocabulary air poUution. combustible, 

energA' ivcovery, fuel, ji<mcombust ible 

Handout ComhustibU ur Sol? Knvrfifi 
Hvvuvtry 

Procedures 

L This activity is a teacher d<*monstration. (You 
might wish to use gf)ggleh and have a fire t*xtin 
guisher on hand for safety.) On a protected sur- 
face place* the soup cans in a low with labels 
naming tsich of the items to be tested. Place 
waste objects \v \w burned in front of the cans. A 
pot holder and a pair of tongs should be availa 
ble to M^'^^f^P hot items. 

2. Have students assemble in groups (»f three to 
completi* a pri'thinking exercise, (iive a copy of 
the handout, ( omhuHtihlv or \ot? to each group 
of students. Ask them to predict and discuss 
which waste items in front of the cans will burn 
and which will not burn. Kxplain the terms 
"combustible" and "nonconibustibJe" Encour 
.;gc .St orients to work together and to support 
their answers. After the prethinking exoTise, 
students should be encouraged to observe a 
teacher demonstration. 

3. Allow students tt> observe the burning or the 
noncombustibility of vnvh item as it is held over 
the candle llame. Drop the burned or hot items 
in their resfXHtive cans aft«»r you finish testing 
them. 
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4, Show contents of cans to si "dibits <u- dump ron- 
tents out after they Imvv cmtlvd. Have students 
check their initial infc*nmct\s to see if thrv \veri» 
correct or not in each case, 

5. Ask students why it is important to classify 
refuse into categories of combust ibh* and non 
combusliblc. If trash is combustibl<> it can be 
burniKi to reduce landfill space. Since trash can 
bi^ burned it can uls<i Ik* ust^d to geticrate heat or 
electricity. If you can, continue with a dt*nion^ 
stration outside to prove this, or move on to Step 
10. 

6, Outdmirs, prepare t wo samples of furl : one of pa 
per and wcmd and another of 1 '2 paper and w(K)d 
and 1/2 plastic items. Make sure both piles 
weigh the same. 

7. Set Hteam generating mwhanism on giill an<i 
burn enough paper and wchkI to generate steam 
to turn the windmill. Time how long it takes to 
produce steam. Smother fire. 

8, Then burn papt*r fuel with plastic material. 
Have everyone stand back so vapors nrv iwi in 
haled. Time how long it takes to turn the wind 
mill. You may also wish iv collect the ash 
residue from the two samples and compare 
weight <and volume) before and afic r burning. 
Incineration rinluces the weight refuse as 
much as 75 tc» 80^7 in most cases, 

9. Return to class for questions. Begin by com 
paring the two fuel samples. Which one gener- 
ated heat the quickest? (should be sample with 
plastic as plastic burns h(?tter than paper or 
wood) Which sample created the most pollution? 
(sample with plastic) What type of pollution was 
this? (air pollution) 

10, Explain the process of generating energy with 
steam by giving each student the handout, hJn- 
ergy Kecovtri/, to complete. Discuss and review- 
student answers. 

11. Mention to students that refuse can provide 
other sources of energy. Ask if anycme knows 
what these could Iw. A type of easily combusti 
ble gas called methane eventually collects in a 
landfill This gas can be piped out, collected and 
used through natural gas pipelines. Composting 
is also a form of energy recovery bt'cause it pro- 
vides stored energy in the form of nutrients 
which plants change into energy to grow. 



Evaluation Have students write out an^ 
s%vers to the following questions: 

1. Most metal and glass burn at such high tempc^r- 
atuix>s that they are considered noncombusti-^ 
bles in the waste stream. Why is this a pi nblem 
when disposing of these items? What could we 
do with metal and glass if we sorted it from the 
burnable trash? (Recycle) 

2. When we burn refuse, what is one good environ- 
mental impact? What is one possibly harmful 
environmental impact? (Good impacts include 
saving landfill spact* and recovering energy. A 
harmful impact is the creation of air pollution if 
filtering process is not efficient.) 
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4 



DirectiottH: Name the items of refuse and tell whether you think they will burn or will 
not burn by writing the word combustible (if the object will burn) or noncombusti- 
ble (if the item will not bum) in the parenthesis to the right of each item name. Then 
for each object, tell why you said it was combustible or noncombustible. 



ITEM: 
WHY? 

ITEM: 
VVFiY? 

ITEM: 
WHY^ 

ITEM: 
WHY? 

ITEM; 
WHY? 

ITEM: 
WHY? 

ITEM: 
WHY? 
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ENERGY RECOVERY 



1. Why is the burning of fuel inipoi-tant for your life at home? Look at diagram below. 




2. What are some fuels that can be burned in a furnace to produce steam? 



3. What happens when we burn fuel that can cause harm to the environmentV Are 
some fuels better to burn than others? 



4. What do you think can be done when burning fuel to lessen pollution? 



5. Why is burning refuse to make electrici'y called "energy recovery?" 



HhH Ohio Hn-^Ltirimrnl *4 \4lutA\ K^Kminr*. 
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CHAPTER 



Recycling Materials for Manufacturing 

The recycling of waste materials hais many benefi- 
cial environmental effects: it saves energy and re- 
sources; it extends the life of our landfills; and it 
reduces pollution and waste. Recycling is an indus- 
trial process involving the use of waste products as 
sources of raw materials for manufacturing. 

There are two types of raw materials: primary and 
s. rondary. When virgin rewurces, such as ironn^re 
or trees, are used to manufacture products (iron and 
paper), these raw materials are called primary ma- 
terials. When recycled products are u^d in manu- 
facturing as raw materials, they are called 
Mcondary materiah. When recycled materials are 
used in manufacturing processes, both virgin re- 
sources and energy are saved. 

Saving Energy 

The hu ,y * industrial consumers of energy in the 
Unitti'i *^ s are industries that prwluce primary 
mate jh as iron, steeU aluminum, copper, pa- 

per, plast and glass from virgin resources. These 
industries use more energy than industries that 
make final consumer products such as food cans, 
beverage containers and newspapers from steel, 
sheet aluminum and newsprint. Therefore, using 
secondary (recycled) materials in the making of 
glass bottles, aluminum cans, newspapers and the 
like circumvents some of the most energy intensive 
steps in the making of a product/ 

For example, the production of steel from recycled 
ferrous metal saves the enei^ used in mining iron 
ore, coal and limestone, which are the raw materials 
required for the production of virgin steel. The en- 
ergy required to produce a pound of virgin rubber is 
15,700 BTU's, while production of an equivalent 
amount of rubber from recycled rubber requires 
4,6(H) BTU's. This represents a :^avings of '0 j^r^ 
cent. Thousands of kilowatt-hours of electricity are 
needed to make each ton of aluminum from bauxite, 
while using recycled aluminum requires only two to 
four percent as much electricity, representing more 
than a 96 j^nrent savings in energy. 



Other household recyclable materials such as news- 
IKipcrs, glass bottles and jars, and plastic bottles also 
reduce energy consumption when used as secondary 
materials in manufacturing processes. Paper made 
from recycled paper instead of virgin wood pulp re- 
quires 64 percent less energy to make. Making glass 
from recycled gla^ saves the energy required to fuse 
the primary raw materials used to make glass: sand, 
soda ash and limestone. Recycling plastic bottles 
into new products saves from 50 to 60 percent of the 
energy that would be requu^ to make the same 
products from virgin material. 

As recycling saves energy it also saves nonrenew- 
able natural resources in the form of fossil fuels used 
to prcKiuce energy. Fw»U fkeb are primarily oil, gas 
and coal Use of f<^il fuels in industrialized coun- 
tries accounts for atK}ut 90 percent of global commer- 
cial energy requirements,*^ 

Saving Resources 

Not only is energy saved by recycling, but valuable 
natural resources, used in the manufacturing of 
products, are saved. For each ton of scrap used in 
making new iron and steel, one and one half tons of 
ore are saved. One gallon of waste oil can be recycled 
to make two and a half quarts of recycled motor oil, 
while it takes 42 gallons of high quality crude oil to 
produce the same amount. The recycling of alumi-^ 
num saves bauxite ore and the recycling of synthetic 
rubber and plastics saves petroleum. When paper 
and gla^ are recycled ener©' savings are perhaps 
more imiK)rtant than direct natural resource sav- 
ing. This is b^ause sand used to make glass is in 
plentiful domestic supply and wood pulp used in 
making paper comes from trees, a renewable 
resource. 

What is most important about recycling is that it 
saves nonrenewable renourcen in two ways. It saves 
nonrenewable resources such as bauxite, iron-ore 
and petroleum that are used to make materials, and 
it saves nonrenewable fossil fuels used to provide en- 
ergy to process these materials. 

Per capita, the Jnited States and Canada are the 
biggest a)nsumers of energy and resources. Just how 



'Energy aavlngs in the production of a manufactured good fran rec3rcl^ materials in figum] by adding aH energy inputi;. including the 
intMr^ng and transportation of fui?ls and raw materials, mining cc»tfl, heat and light for operating facilities, etc., and subtracting from 
this figure the enei^ required to recycle noat^rials to produce the same unit of basic materials. 

*¥hrld Resour^s iflft?: A Repi»l hy the World Resources Institute and Intenutiona] Institute for Environment and Ifevelopment, (New 
Kbrk: Basic Books, Inc.* 1986). p. 103. 
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Backgroimd Information 



many world resources are consumed by people in the 
U,S. is highlighted by the fact that the United 
States has 6 percent of the world s population and 
uses between 40 and 50 percent of the world's nonre- 
newable natural resources. Most countries in the 
world, because of economic and technological limita- 
tionst cannot afford to consume the large amounts of 
nonrenewable resources that developed countries 
use. (Most people in the world depend more on wckxI 
than any other single energy source for their daily 
energy needs, Yet, as nations continue to develop, 
they will increase their consumption of nonrenew- 
able resources to run machines and to manufacture 
products* This creates more competition for re- 
sources that become more scarce. In fact, many 
higher grade ores are becoming difficult to find be- 
cause of their use in large quantities to meet world 
demand for manufacturing products. As more na- 
tions compete for existing resources, conflicts will no 
doubt increase, which will require an environmental 
ethic to protect both people and resources from being 
exploited* 

Saving the Environment 

The potential benefits of recycling extend Ixiyond 
saving nonrenewable resources and energy costs. 
Recycling also reduces pollution and waste. Much of 
the world 8 pollution and waste comes from the re- 
fining and production of primary materials which 
are circumvented by recycling. For example, using 
ferrous metal scrap from recycled automobiles, ap- 
pliances and food containers instead of iron ore to 
make new steel products means an 86 pt rcent reduc- 
tion in air pollution, a 76 }^rcent reduction in water 
pollution, a 97 percent reduction in mining waste 
and a 105 percent reduction in consumer wastes that 
might otherwise go to a landfill.* Regarding the 
processing of aluminum, large quantities uf mineral 
wastes are gem ^ated when making aluminum from 
bauxite, while making aluminum from aluminum 
scrap produces almcwt no waste. Pollution and waste 
fi^m extracting and refining operations is increase 
ing because more lower grade ores are being used in 
production due to the scarcity of higher grades. Re- 
cycling as a method of resource recovery will in- 



crease in importance given the scarcity of easy-to- 
refine materials. 

Saving Resources by Burning Waste 

Recycling waste materials is not the only way to 
save resources. Another way to u^ waste is to re- 
cover energy directly from it. This is done through 
energy recovery nyntems that burn waste to produce 
steam or electricity or a combination of both. When 
combustible waste is burned to produce steam from 
a boiler, 2.5 to 3 pounds of steam is generated per 
pound of waste.^ Boilers heated by burning waste 
can also provide input to a steam turbine for the gen- 
eration of electricity. About 4(H) to 500 kilowatts are 
generated per hour per ton of solid waste.*" 

Sometimes instead of burning waste directly, a type 
of fuel called refuse derived fuel (RDF) can be made 
from waste and burned in boilers especially con- 
structed for RDF. RDF can also be burned bb a fuel 
supplement with coal. RDF is usually made from pa- 
per, light plastics and yard waste. Plastic has a very 
high BTU value, about 12,000 to 20,000 BTU's per 
pound as compared to wwxl at 9,000 BTU's and raw 
municipal solid waste at 5,000 BTU*s. 

Energy recovery, like recycling, conserves natural 
resources- When used as a fuel supplement, solid 
waste can help save resourees used in the production 
of energy. If all materials and potential fuels in mu- 
nicipal solid waste could be recovered and recycled, 
it is estimated that about 2.6 percent of the nation's 
energy use could be met or avoided.' Tb this must be 
added the conservation of landfill space when waste 
is burned rather than buried and the worldwide con- 
servation of nonrenewable resources. 

The Incineration Controversy 

Any time materials are burned, chemical chances 
result in the creation of ash and gases which can pol- 
lute the environment. I^me materials when burned 
create especially harmful substances. For example, 
diaxin is prcHlu<^ from the combustion of materials 
containing chlorine compounds. These materials in- 
clude plastics, table salt and bleached paper. Some 



*kline8 Aboi^e Ground, Institute erf Scrap Iron and Steel (Waahington D.C.). 

*Cahria R. Bninner, "Small^Scale Resource Recovery: An Overview'* Waste Age, (November, 1985), w 57-60 

'Chri^tqpher Hill and Charles OveAy, "Improving Knei»r Pmductivity Through Recovery and Reuse of W^tes," Energy Conservation 
And Pubtw Policy, ed. John Sawhill (Ptentice Hall, 1979), p. 176. 
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types of dioxins are among the mwt toxic molecules 
known, capable of weakening the human immune 
system and affecting fetal development.^ Other toxic 
agents produced by burning solid waste include acid 
gases such as hydrogen chloride and hydrogen fluo- 
ride and contributors to acid rain such as sulfur 
dioxide and nitrogen oxides. These (K>tentially toxic 
substances are often found in air emissions.** 

Incinerators' ash residues consist of fly ash and bot- 
tom Mh. Bottom ash is heavier and is collected at 
furnace grate level- Lighter fly ash floats in furnace 
heat and is collected at a higher point. Both are 
quenched in water and landfilled. Fly ash often con- 
tains toxic metals, including lithium, cadmium, 
mercury, lead, chromium, copper and nickel. The 
toxic metals come primarily from batteries in solid 
waste, and are a potential source of groundwater 
pollution. Their concentration in incinerator ash 
must be monitored and minimized. Landfills in 
which incinerator ash is placed must be securely 
lined and not sited over aquifiers. 

Modern incinerators and refuse-toM?nergy plants can 
be constructed and operated so that harmful emis- 
sions and residues are reduced considerably- Some 
measures that can be taken include use of state-of- 
the-art furnaces and flue gas controls such as scrubs 
bers and electrostatic precipitators, and preliminary 
separation of waste materials that result in poten- 
tially harmful substances when burned. 

Exactly what measures should be taken to prevent 
pollution by waste incineration is uncertain for no 



nationwide emission standards have been estab- 
lished for waste-to onergy plants in the United 
Statist nor are there federal guidelines on pK?rmis8i- 
ble dioxin levels."' S^veden, where half of all trash is 
burned, is one of the few countries to have estab- 
lished strict dioxin emission standards. By Swedish 
standards only one of the 70 operating resource re- 
covery plants in the United States appniaches safe 
operation for the environment.** 

Another uncertainty is that we do not know how 
much dioxin in the air is contributed by wiiste burn- 
ing facilities. Other su^>ected sources include auto- 
motive exhaust, pentachlorophenal preservatives 
and industrial emissions Considering that the 
same amount of dioxin is found in human tissues of 
people living in rural areas as is found in the tissues 
of people living in urban areas where refuse inciner- 
ators are usually located, automotive exhaust can be 
theorized to be the greater source of dioxins 

There are so many uncertainties about how dioxin 
forms and how it can be eliminated that it is wise to 
proceed with caution* However, the design and con- 
struction of refuse-to-energEy facilities is increasing 
in the United States as a quick, albeit expensive, fix 
is sought for the refuse problems of large cities J' 

In the near future, or until we know more about the 
pollution problems created by burning waste, a sen- 
sible approach to waste problems appears to be the 
implementation of ways to reduce the amount of 
waste requiring disposal, with particular emphasis 
on reducing consumption, reusing materials and re- 
cycling materials. 



'Cynthia PDlIock. Mining Urban Waiftcs: The Potential For Rcfytatinf^, Worldwatch Paper 76 iWorldwatch Institute. 1987), p 18 
*^*A Burning Question: What Tb Do With Garbage;' tmnHAtiantic PERSPECTIVES 16 i Autumn, 1^87^ p. 6. 
"Cynthia Pollock, Mining Urhan Wastes, ibid., p. 19, 

»'*'A Burning Question: What lb Ife With Garba^r trans Atlantic PERSPECTiVKS, ibid. p. 3 
''Carolyn S. Konhelm, •^Conference report . . . Waste Age 17 jNovemoer, 1986). p 76. 

'tJarolyn S. Kcmheim, **Dio3dn Expc^ure and Motor Vehicle Emissions" WaaUr Age 17 ^November, 1986), p. 70. 

"In 1987 Waste Age compiled a Hst of 350 waBte-to-energy facilities and plants in the United States, including refuse to energy plants 
which have been operational for 10 yean? bb well aa thoae in the early planning ?5lage». "The Wastf Age Kefuhe-lo-Energj' Guide," Waste 
Age 17 (Novemter. 1986), p. 197, 
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Objectives Students will be able to: (1) 

cloBsify waste items by the materials used to make 
them; (2) identify natural resources u^ to make 
process^ materials; (3) distinguish renewable from 
nonrenewable resources used in making materials; 
(4) infer that recycling saves resources. Students will 
enhance their abilities to find information in refer- 
ence sources and to awperate in groups. 

Method Waste objects are discussed and 
classified according to the processed materials con- 
tained in each one. In groups, students compete to 
find information alK)ut the natural resources used to 
make processed materials. In a follow-up assign- 
ment, students find all the possible rem)urces used to 
make their favorite object and they explain how re- 
cycling saves resources. 



Duration: three to four clai^ periods 
Setting: classroom and home 
Subjects: Science, Language Arts 
Curriculuin Reference: 2.2 



Preparation Have on hand a variety of 

consumer items such as bottles, cans, wrappers. 



bags, rags, paper products, representing the follow^ 
ing materials: plastic, glass, tinned steel, alumi^ 
num, wood and cloth. (Students could bring in the^ 
items from home or you could arrange a cleanup of 
the school grounds.) Also needed arr writing materi- 
als and reference sources, especially an encyclope- 
dia; a magnet; several lK)xes, one labeled "landfill" 
and the others labels **plasticr **glass;' **ferrous 
metals," "non-ferrous metals," "wood pulp,*' and 
"cloth.** 

Vocabulary aluminum, classify, cloth, 

ferrous metal, glass, metal, natural resource, non- 
ferrous metal, nonrenewable resource, pat^r, plastic 
processed materials, renewable resource, steel, 
tinned steel, wckkI 

Handouts what Materials? What 
Saurees? Materials and Your Famrite Object 

Procedures 

1. Plare all objects in the box marked "landfill" 
and explain how they often end up being buried 
in the ground. Mention that one alternative is 
to recycle many of these items. 

2. Have each student, or several selected students, 
come up to the "landfill" and pick out one item. 
Ask them to put it in the appropriate materials 
box depending on what they think is the mate- 
rial used to make the item. Discuss with stu- 
dents if they do not know the answers. Have a 
magret on hand to distinguish tinned steel cans 
and other steel objects from aluminum. Explain 
the difference between ferrous metals and non- 
ferrous metals and discuss briefly how pro- 
cessed materials are made from natural 
resources. (TTiis is as far as you may be able to 
go with primary students.) 

3. Have students divide into groups. Give each 
group the handout. What Materials? What 
Sources? and tell them to complete Part A. Dis- 
cuss answers. Ma*' answers are possible as 
items such as bott»«.^ and cans can be made from 
different materials. 

4. Have groups compete to complete Part B of the 
handout. Provide them with as many reference 
resources as possible. After completing this as- 
signment discuss anrwers and identify re- 
sources on the handout as either renewable or 
nonrenewable. 
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5. Discusa how retting saves natural r^urces 
(requires less energy and fewer natural re- 
soiu'ces). 

6. Ask students to name products that are made 
from more than one material. For example, bi- 
metal cans (aluminum and steel), gloves (cloth 
and plastic), toy airplane ^Iwrtic and/or wood 
and/or metal) are among just a few consumer 
products that are often made of many different 
matenaUt. Explain how it is luurder to n^ycle 
products that are made of many d^erent mate- 
rials because materials must be aei»rated be- 
fore they can be reined. 

7. Give students tiie handout, Materiab oiuf 
FkumUe . Have them complete Part A at 
home and bring the handout back to class. Dis- 
cuss their choice of object: why it is Uieir favor- 
ite thing and what materials were used to make 
it. See which student has listed the mcst materi- 
als. Then have students complete Part B of the 
handout usin^ r^rence mnirces. 

8. Explore the following questions with students. 

• What had to be done to the natural re- 
sourcfeis) before it (they) became part of your 
favorite object? (extracted from the earth, 
cut up, shipped, etc.) 



• How and where was your favorite object 
made? 

• Where did it go after it was made? 

• Other than natural resources used to make 
materials in your object, what other natural 
resources may have l^n used in the produc- 
tion and distribution of your favorite object? 
(energy costs to produce materials, to make 
the object, and to transport it to market, etc.) 

Evaluation Make cards with product 

names on them: "glass bottle," "aluminum can," 
"plastic ciq>," etc. Have each student pick a card and 
tell orally or in writing what natural rraourras were 
used to make the product, including resources for en- 
ergy and transportation. 
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Directions: PART A Classify each item from the "ITEMS" list below by writing it in the box beneath the ma- 
terial used to make the item. PART B Find and list the natural resource{s) used to make each material listed 
m Part A. 



ITEMS: Soda bottle, pop can, sock, nail, magazine, 6-pack ring holder, rag, napkin, beer can, mustard jar, 
candy wrapper, syrup bottle, paper plate, foil, window, cardboard box, tent stake, pie pan, cooking 
pan, soup can, door knob. " 



WOOD (PULP) 



GLASS 



PLASTIC 



ALUMINUM 



TINNED STEEL 
(STEEL) 



NATURAL RESOURCES 



CLOTH 



IV 






THE ORIGINAL SOURCE 

MATERIALS AND YOUR FAVORITE OBJECT? 



1. What is your favorite object? It could be a toy, tool, machine or other object you are fond of. OUerve 
the object closely. Draw a picture of it in the box, and beginning from areas outside the box draw an 
arrow to each part of the object. At the beginning of each arrow write the name of the material from 
which each part was made. 



2. List all of the materials used to make your favorite object and find out what natural resource was 
used to make each materiaK (Use encyclopedia and/or handout completed in classJ 



MATERIALS 



NATURAL RESOURCE 



(Continue on back of page if you have more materials and resources to list J 



132 



RESOURCES m THE LIFE 
OF A NEWSPAPER 



CHAPTER 



5 
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Objectives Students will be able to: (1) 
descrihe the energy and resources required to make 
newspaper; (2) identify energy and resources that 
are conwrved when news^paper is recycled. Students 
will improve their abil' Jes to infer and to make 
deductions. 

Method Students list energy and resources 
used in the making of paper by observing a diagram 
of the paper making process. They identify further 
energy and resource requirements in the life of 
a newspaper by listening to more information. 
They suggest alternatives to ending the life of a 
newspaper. 



Duration: three to four class periods 
SettiBg: classroom 
Subjects: Science, Language Arts 
Curriculum Reference: 2.1, 2.2 



Preparation writing materials and 

encyclopedias 

Vocabulary energy, process, natural 
resources 



Handouts Energy and Resourceg in 

Neumfmper Making; Making Paper; Sequencing the 
Ure of a Nenmpapen and a reading story, Printing 
and ihlivenng a Neumpaper 

Procedures 

1. Explain how natural resources, electricity and 
fuel are needed to make products: to provide 
raw materials, to run machines, to make ma- 
chines,to heat factories, to deliver products, etc. 

2. Have students complete the handout. Energy 
and Resources in Newspaper Making, using the 
diagram handout. Making Paper. Note that 
there are many {mssible answers depending 
ufM)n what students infer Mtmt ^ the stages of 
the process can be traced back to the sun's en- 
ergy. You may want to distinguish renewable 
from nonrenewable res»)urces the students men- 
tion (e.g. sun and trees are renewable, oil and 
iron ore are nonrenewable). Also, there may be 
other considerations not depicted in the dia- 
gram (e.g. electricity to heat the mill and to run 
lights to see the machines), which may be listed 
by perceptive students. 

3. Have students deduce what types of energy and 
resources are saved by recycling newspaper. 
Making paper from recycled paper begins at the 
pulping stage ("D" on the diagram), where wa- 
ter and chemicals remove ink and turn paper 
into pulp again. 

4. Continue the discussion of resource require- 
ments by reading the story, Printing andDeliv-^ 
ering a Newspaper. Have students identify, 
bai^d on your reading of the story, what addi- 
tional eneri^ and re£»urces are us^ in a news- 
paper's life. Students should be able to suggest a 
final stage of a newspaper's life other than the 
trash can or landfill (i.e. recycling). See if stu- 
dents also mention reuse p<mibilities such as 
papier-mache and fireplace logs. 

5. If possible, begin a paper recycling drive at your 
school. 

Evaluation 

1. Give each student the handout. Sequencing the 
IJfe of a Neumptiper^ to complete. 

2. Have students use encyclopedias to look up 
processt^s for making aluminum, glass and/or 
plastic and have them identify resources and en- 
ergy used to make these materials. 
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RESOURCES IN THE UFE OF A NEWSPAPER ENERGY AND RESOURCES 

IN NEWSPAPER MAKING 



Directions: Identiiy as many types of ener^ and resources as you can that are used to 
make newsprint and to ship it to the newspaper printer, lb do this, look at the stages* of 
paper making shown on the handout, Making Paper, Match each paper making stage 
(A G) with one or more of the three resources listed below. Put the letter of the paper 
making stage in the answer space and explain what type of resource is used in that 
stage. (See examples already written in Parts 2 and 3 below.) Remember, each stage of 
paper making (A-G) on the diagram may be used more than once in more than one of 
the three categories listed below. 




2. Natural materials (including iron ores, plants, coal, gasoline and oil): 



3. Energy: I^Wflj rfwtri^ to mn msi m flMrt tare roton 
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MAKING PAPER 



RESOURCES IN THE LIFE OF A NEWSPAPER 




Trees grow in 
the forest. 



B 




Trees are cut with a 
saw into logs. 




Truck hauls the logs 
to the mill. 



D 




E 




After logs are cut into chips 
they are mixed with chemicals 
and cooked into a mushy pulp. 



The pulp goes through machines that rub and 
press and screen the pulp into wet sheets of 
paper. 



Steam-heated rollers dry the wet sheets of paper 
and they are wound into large rolls. 



i i ] ' j 



V - » ^- J 



Trucks or trains take the 
rolls of paper to a printing 
press wnere a newspaper is 
made. 
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RESOURCES IN THE LIFE OP A NEWSPAPER 



SEQUENCING THE UPE 
OF A NEWSPAPER 



mrections: P^t these events in order from "1" to "9", Number "1'' should be the 
first event There are two possible answers for number "9." Put a "9" by the best 
answer and leave the other blank. In the space at the bottom of the page tell whv 
your answer to number "9" is the best. ^ 



— A chipper cuts the logs into little wood chips. 

_ Some people put their newspaper in the trash when they finish reading it. 



Trees are cut and sawed into logs. 



Delivery trucks take the newspapers to neighborhoods and paperffirls or 
paperboys deliver them. «- f & 

Newsprint is put on a printing press and printing begins. 

Some people save their newspaper for recycling when they finish reading it. 

Light energy from the sun is stored in trees. 

Wood chips are cooked until they become pulp. 

Cut logs are transported to the paper mill 

Steam-heated rollers dry the pulp as it is pressed into paper sheets. 
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Before a newspaper is printed, reporters, writers, photographers, artists and other 
news staff members work hard to gather the news. There are also worksi-s who set 
the type and who arrange the stories, pictures and ads on each page. Then more 
people make the printing plates which will print the words and pictures. Now the 
newspaper is ready to be printed. 

The printing plates, which print the news in black or colored ink on the newspaper, 
are locked in the printing press. The paper is put through the press and the printing 
begins. 

Aaer the printing is finished, part of the printing press cuts the paper into sheets 
and folds it into pages. 

The newspapers are then taken by conveyor belt to the mailroom where they are 
bundled and sent to the loading dock. 

Delivery trucks are loaded with the newspapers. They take the papers to 
neighborhoods throughout the city Paperboys or papergirls deliver the newspapers 
to people's houses. 
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HOW MUCH DO WE USE? 



CHAPTER 




Method Students record on a chart how 
much paper is used during a week and then make a 
graph using this information. They identify changes 
in behavior based on information about how much 
paper is used and wasted. They answer questions 
about coni^rvation and resources based on compre- 
hension of a reading passage. 



I>u ration: four class perimls over two weeks 
Setting: classroom 

Subjects: Social Studies, Mathematics. Lan- 
guage Arts 

Curriculum Reference: 2.2, 6.1 



IN't i;i{,MKf)l A I K 



Objectives Students will be able to: (1) 

observe and identify quantities of paper used at 
{school, (2) infer the consequences of using trees to 
make products. Students will improve their abilities 
to organize data and compute figures. 



Preparation Identify what types of pa- 
per arc used weekly in the classroom, such as writ- 
ing paper, paper towels, construction paper, '''ito 
paper and drawing paper. Use chart papt^r and graph 
paper to record this information. 

Vocabulary calculate, conserve, graph, 
natural resource, renewable 

Handouts Wehhing Produetn Made From 
JYeen; Calculating Kemum^ I 'hv 



Procedures 



1. For one wet»k tally the amount (in sheets) of the 
different types of paper consumed by the class. 
Each student could make his or her own chart 



and total up ali figures on a clas>iroum chart at 
the end of each day. The <'hart cciuld hv made as 
follows: 



PAPER CONSUMPTION IN OIJH CLASS 
Make a tally mark under the com et heading and next to the correct day each lime you use paper this week. 

Type of Paper 



Day 



Mon. 

Tues, 

Wtfd, 

Tburs, 

Fri. 



Photcwropy 
or Ditto 



Workhiwk 
Page 



Writing 
Paper 



(^instruction j 
Papi'r ! 

i 



Paper 
Towi^l 







Kleenex 
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HOW MUCH DO WE USE? 



2. At the end of the week, construct a bar graph us- 
ing this data. The bar graph could oe made us- 
ing graph paper as follows: 



3(H 

28 

264 

24 

22-1 

20 

16 

14-1 

12 

10- 

8- 

6- 

4- 

2- 



PAPER USED THIS WEEK IN OUR CLASS 



Photocopy or 
Ditto 



Workbook 
Page 



Writing 
Paper 



3. Discuss the figures. Are students surprised? 
Have students make calculations. Ask them 
how they can calculate the average amount of 
each type of paper used per pupil i uch week. (Di- 
vide the number of sheets in each category by 
the number of students.) Ask students how they 
can find how much paper of each type they use 
in a year, individually and as a class. (Multiply 
by the number <rf school weeks.) What type of 
paper is used the most? Why? 

4. The following week, monitor or have students 
collect data regarding how much paper they 
uw. At the end of the week, discuss their feel- 



Construction 
Paper 



Paper 
Tbwel 



ings. Had they changed their habits a... be- 
cause of the previous week's findings on paper 
consumption? Did this make them try to be 
more conserving? What if someday we didn't 
have the supply of trees needed to fill the de- 
mand for paper? Have students suggest reasons 
why we might use up all the trees needed to 
make paper (e.g. incr^sed consumption of wood 
and paper products, cultivating more forest ai- 
eas for food crops, poor planning to renew f^est 
trcM). 

5. What other things besides paper are made from 
trees? Use the handout, Webbing Products 
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5 



Mmie Fmm IVees, for this purpc^. Hien, look- 
ing at their answers, have students suggest 
ways they could help oini^rve trees, (Use both 
sides of paper, cut down on tissues and paper 
towt:ls often wasted, refinish old ftimiture, etc.) 

6* Introduce the word recycle and explain how pa- 
per can be recycled to conserve energy and re- 
sources 

7* Have students complete the handout, Calcuht-' 
ing Resource U»e, and discut^. 

Evaluation Have students write a para- 
graph or draw a picture showing how we can help to 
conserve paper. 
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WEBBING PRODUCTS MADE FROM TREES 
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IHrectiona: Read the passage below and answer the questions that follow. 

Trees are a renewable natural resource. They are renewable because they can be 
grown as other trees are cut down. However, there is much demand for products such 
as paper, cardboard and furniture which are made from ti'ees. Trees are also cut down 
to clear land for building houses and farming crops. Therefore, trees need to be planted 
constantly and people should not waste products made from trees. One way to conserve 
trees is to use paper and paper products over again or to recycle paper. 

Many trees are cut down and new ones replanted each year to make newspapers. It is 
estimated that one 17' tree is required to make 118 lbs. of newsprint for making news- 
paper. For every 4' stack of newsprint produced, a 17' pine tree is used. 



1. In the first sentence: 

a. Which word means the opposite of human-made? 

b. Which word means something can be made again? 

c. Which word means something we use to make a product? 

2. How many pounds of newsprint can be made fi-om one 17' tree? 

3. If one week of newspapers (seven papers) is 3 inches tall, how many newspapers are 
in a pile one foot tall? in a pile 4' tall? 

4. How many newspapers can be ma^e from a 17 ' tree? 

5. About how many pounds of newsprint are required to make an average newspaper? 

6. Based on the answer to #7, approximately how many pounds oi' newspaper does a 
family generate in one week? in one year? 

7. Appr^^-imately how many 17' trees are required to make a year's supply of newspa- 
per fov one family (receiving 7 papers a week)? for all the families in your 
classroom for one year? 



l^W C>hff» rvpertim-nt of Nptur«l K♦^»u^^'^ 



143 



RESOURCES SIMULATION 



CHAPTER 
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P R 1 M A [{ Y 1 N I K n M E I ) I A T F. 



Objectives Students wil! be able to; (1) 

identify natural resources used in packaging? materi 
ah and whether these resourtres are renewable or 
nonrenewable: (2) explain why many natural re- 
sijurces we use to make products must be imported 
from other c<;untries. Students will improve their 
ability to analyze information. 

Method A simulation activity is conducted 
in the classroom usin^^ marbles and chewing gum. 
Students make anahf^ies between the simulation ac- 
tivity and the use (jf natural resources to make ct)n- 
sumer products. 



Duration: one or two class periods following 
the simulation .activity conducted 
during the morning and early 
afternoon 

Setting: classnxjm 

Subjects: Social Studies, Language Arts 
Curriculum Reference: 2.2, 6.5 



30 sticks of sugarless gum prepait?d in the following 
manner: 

10 pieces as they come from the piickage, wrappt^d in 
foil and paper; 

10 pieces of gum just in the foil (paper wrapper 
saved); 

10 pieces of gum, foil removed and saved and gum 

. back in the paper wrap{H»r; 
10 pieces of foil; 10 paptn* wrappt^rs; extra paper 
wrappers saved ahead of time. 

Before the children come to school the day of this ac- 
tivity, hide the marbles and the different pieces of 
gum and wrappers as described bt^low: 

• The marbles — on their desks; some desks may 
have 2-4, some only 1, some none. 

• Hide all the pieces of gum (those pieces in foil or 
in paper or in both) in their desks, on desk 
chairs or on top of desks. Hide some of the paper 
wrappers in these places as weih 

• Hide the pieces of foil and the other paper wrap- 
pt?rs around the rmmi mot in or on their desks or 
chairsL Make some visible but hard to reach 
and some impossible to get to. 

Vocabulary analogy, export, import, 

natural resources, nonrt»newabk% packaging, renew- 
able, simulation 



Procedures 



Preparation 

the number of students; 



marbles — a few less than 



1, This is a simulation activity after which com- 
parisons will be made by .students. As the chil- 
dren come into the room this day and notice the 
various objects, feign ignorance about them. 
When they ask about taking them, again pre- 
tend you don't know anything about them. At 
any break, when children might be out of the 
room (lunch, recess) put more paper wrappers, 
only, out in the room. (These are the extra ones 
saved in addition to the 30 sticks.) 

2. At the end of the day. ask the children to get out 
any foil, paper gum wrappers, gum or marbles 
they have. Count and record on chart paper 
Check the flcwr for any— record these under 
*'Littered." Check the waste basket— record 
these under **Thrown Away.*' Record any 
chewed pieces of gum found under **Garbage/' If 
there are still some left, have students hunt for 
them. Discuss the chart and the meaning of lit- 
ten throw away packaging and garbage. Note 
that when we throw away marbles and paper 



RESOURCES SIMULATION 



foil 
paper 

foil wrapped gum 



and foil, we are wasting natural resources, 
tho<^e raw materials used to make glass, paper 
and foil. 

3. Write the listings below on the board. 

marbles paper products (including 

cardboard) 

products packaged in 
paper 

aluminum products 

products packagi^ in foil 
or aluminum 

paper wrapped gum glass products 

Ask students to match the item in the left col- 
umn with the item in the right column that it 
represented in the simulation. After doing this, 
ask students to li^t as many paper products as 
they can; an many aluminum products as they 
can; same with glass; also discuss packaging 
made of paper, aluminum or glass, 

4. Discuss what paper, glass and aluminum are 
made from: trees, sand, bauxite. So the paper 
wrappers also represented trees, the marblefe> 
sand and the foil bauxite. 

5. Draw the attention of students back to the simu- 
lation activity, asking them where various 
items were found. Write the follo>\ing answers 
on the board as students give them to you: 

a. marbles found in and on desks, 

b. foil wrapjK^rs without gum found around the 
room, 

c. paper wrappt^rs vviiliout gum found in and 
on desks ana around the room, 

d. foil wrapped gum and paper wrapped gum 
found in and on desks. 

Ask students what each of these placements 
means if their desks represented the United 
States and if places in the room other than their 
desks represented other countries in the world- 
Go over each lettered item above one at a time. 
Answers corresponding with these letters are 
below: 

a. Natural resources used to make glass, in 
particular sand Ithe marbles), is found in 
abundance in the U.S. 



h. The natural resource, bauxite, is usually im- 
ported (sent to the U.S.) from other countries 
such as Guinea, Australia, Brazil and Ja- 
maica. (Some bauxite is found in the U.S. in 
Tbxas and Arkansas.) 

c. The natural resource used to make paper — 
ti^es - is found in the U.S. But the U.S. also 
imports wood from Canada. 

d. Americans make many packaging materials 
for their products. Many countries in the 
world seldom use packaging or do not use as 
much as we do. 

Ask students if there could be a way to reduce 
the packaging of gum and what the purposes of 
packaging are. (preservation, advertisement) 

6. Ask students why there were more marbles 
than any other single item, (Sand is abundant, 
but it is nonrenewable.) Why were additional 
paper wrappers put out? Trees are a renewable 
resource; they can be planted to make more 
trees. Why was there less foil than any other 
item and why was no new foil put out? There is 
less bauxite than sand or trees in the world and 
bauxite is a nonrenewable resource. Ask stu- 
dents who found a stick of gum with both foil 
and paper wrapper where these were found and 
what they represent. (Some products, in the 
U.S., are packaged with both aluminum and 
paper -e.g. TV dinner in a box.) Ask if anyone 
littered the paper after taking the gum out. 

7. Discu.ss what factor^ affected who got which 
resources— who got to sctim)! first, w here the re- 
sources were, aggressiveness in finding re- 
sources, how hidden they were. Compare this to 
real countries. It is easier for a country to obtain 
a resource found within its own boundaries. 
What dm»s a country do if it needs a resource 
that is not found in the country, or if it doesn't 
have enough? < Import) 

8. Discuss the imix)rtance of recycling as a way to 
save re.sources and reduce imports. Mention 
that in most areas of Ohio glass, aluminum and 
newspapers can be recycled. 

Evaluation Have students write about 

the activity - what they fell while participating' in it 
(unknowingly) and what they learned, including 
what the marble« and each part of the gum and 
wrappings symbolized. 
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WHEN THEY'RE GONE, 
THEY'RE GONE 



CHAPTER 



5 




INTKItMFDlATE 



Objectives Students will he able to: il) 
distinguish nonrenewable natural resources from 
renewable natural resources; (2) identify the conse- 
quence of buryinj^ waste and suggest alternatives 
that .save nonrenewable resources; (3) explain the 
uneven distribution of natural resources among 
countries of the world. Students will improve their 
abilities to make mferentvs and classify. 

Method Studt iits answer questions alxiut 
naiural resources and solid waste in a pre test. They 
take part in a simulalirui activity about the distribu 
tion of finite restmrces around the world. They dis- 
cuss how the sinnilation activity represents 
international competition for rt»sources. Students 



tiike the post test and discuss alternatives to throw- 
ing away resources. 



Duration: two to four class pc»riiMis 
Setting: classixKim 

Subjects: Social Studies, Language Arts 
Curriculum Reference: 2.2, 6.5 



Preparation craft beads; 400 red, 104 

blue. 31 pink, 12 green, 1 orange, 1 yellow, 1 purple, 
1 clear; 6 plastic cups; writing materials 

Vocabulary conservation, industrial- 
ization, landfill, natural resources, nonrenewable 
resources, recycling, renewable resources, scarce, 
solid waste 



Wasting Wastr imed as a pre- 



Handout 

and post-test) 

Procedures 

1. Discuss the following statement with the class: 
As countries b<»come more industrialized and 
developed they consume mcn^e natural re- 
sources. Cfive students the pre test telling tht^m 
you want to si*e what they already may know 
about natural resources and waste. 

2. After collect in j( the handout, explain to stu- 
di'nts the difference betwi'en renewable and 
nonrenewable natural resources; make a list on 
the board. Then proceed to explain the activity. 
Bi»ads of different colors have been selected to 
represent nonrenc»wable resource's. The number 
of beads reflect l minerals relative estimated 
total abundance, not that mineraTs ease of ex- 
tracti<m or potential availability. 



(•olor 


Hf ads 


Ked 


400 


Blue 


104 


Pink 


:n 


(Jreen 


12 


t)rang(' 


1 


Yellow 


1 


Purple 


1 


Clear 


1 



Short Ton 2,000 po' nds 



Finite Kt'sou.cf 
Iron in Ore 

H<nixitf> 'aluminum on-i 
Chromium 

Lt-ad 
Tin 
Silver 
Platinum 

Metric Tbn 2,200 poundt 



19S7 Estimates of 
(tlobal Resfrves' 

98.0 Billion Short Tons' 
23.2 Billion Metric Ton.s^^ 
7.5 Billion Short Tons 
5H(I.O Million Metric Tons 
142.0 Million Metric Tim.s 
■l.'.l Million Metric Tons 
10.8 Billion Troy Ounces 
2.1 Billion Tn»v Ounces 
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WHEN THEY'RE GONE, THEY'RE GONE 



3. You might want to reproduce the first three col- 
umns of the chart on the board, Tfell students 
that these beads will be used in an activity later 
in the day. 

4, Hide beads throughout the classroom when stu- 
dents are out (some in easy to find places and 
others in more difficult places to find), 

5* Have students divide into teams representing 
countries, lb show increased potential in ex- 
ploring for resources, vary the size of each group 
(USA 6, USSR 6, Europe 4, Japan 3, South 
Africa 2, Malaysia 1, etc.). 

6- Give teams time to explore for resources. First, 
give them two minutes to search around the 
room and then return to their group. Have them 
collect beads in the plastic cups. Repeat search 
again, but this time for only one mmute. After 
each exploration, students should separate and 
consider result^i based on beadr they have accu- 
mulated in their cups. These can be compared 
with the relative figures on the chart. 

7. Discuss the greater difficulty in finding re- 
sources during the second period of exploration. 
(Com^ietition becomes more intense for fewer re- 
sources.) Discuss real life examples of countries 
competing for resoiuxes. 

8. Beads in the plastic cups represent natural re- 
sources which are eventually thrown away in 
the form of products which people discard. Some 
natural resources are used for many years, 
sometimes hundreds of years, while other natu- 
ral resources are used for a ve y ^liort time only 
and end up in landfills. Ask students how this 
happens. Discuss the *^uture mining of landfills 
for natural resources. 



9. Ask students what they can do to extend the life 
of nonrenewable resources? (recycle) What are 
the advantages of extending the life of re- 
sources? (More resources available in the fu- 
ture, lessening of international conflict, etc.) 

Evaluation 

1, Have students complete the post test. 

2, The following day or later, have students an- 
swer the following: 

a. Did you use a product made from a renew- 
able resource twlay? If yes, what? 

b. Did you use a pruduct made from a nonre- 
newable resoiuxe today? If yes, what? 

c. What can you do tcwiay to help conserve nat- 
ural resources? 
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WASTING WASTE: 

A PRE AND POST TEST 



WHEN THEY'RE GONE, THEY'RE GONE 



Wrections: Answer the questions below by putting the letter of the one best answer 
the blank. 



3 



1. An example of a renewable natural resource is a 

a. metal b. fossil fuel c. plant 

2. A nonrenewable natural resource . . . 

a. can be replaced b. cannot be replaced c. should be wasted. 

3. When a product is made, natural resources are 

a. used b. co.iserved c. increased 

4. When we throw away products after they are used most of these items 

end up _ 



a. being burned 



b. in the ocean 



c. being buried in the 
ground in a landfill 



5. One way to conserve nonrenewable resources is to . 



a. reduce the amount b. increase the amount c, close down 
of solid waste we of waste we produce landfills 

produce 



6. To reduce solid waste, we could buy products that are 



a. used once, then 
thrown awav 

7, Recycling means to 

a. clean up litter 



b. made of plastics 



c. recyclable 



b. make new produ< ts c. bun olid waste 
from old materials 



8. When we bury trash and i^arhage in a landfill, we are also burying 

a. ntnv products b. things we should burn c. natural resources 

9. Because nonrenewable resources are scarce 

a. countries compete b. every country has all c. countries do not 
with each other to the resources it needs have to trade 

acquire resources for resources 



Ii<«NOhi<l iJlf'HtlllK IM <.t Vlltlll.li K«-»«ifri >. 
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TRADING RESOURCES 



CHAPTER 




I'HIMAin INTFKMRDIA ! 



Objectives Students will be able to ex- 
plain the economic implications of u.sing scarce re- 
sources to make a pn>duct. Students will improve 
their ability to vfH)pi*rate in firxfups. 

Method Discussion of renewable and non 
renewable resources is followed by a simulation ac- 
tivity to produce a grwting card by requiring the 
trading of "plentiful" and "scarce" resources among 
groups. Follow-up discussion refjuires students to 
make arfalof^irs. 



Duration: two to three class periods 
Setting: classrtKjm 

Subjectfi»; Social Studies, Art.s and CraiX^ 
Curriculum Reference: 6.;j 



Special Note: This activity centers on five groups of 
students representing five different countries with 
different resources. The materials listed below in 
the Preparation are therefore of five tyjH*s, each 
type of material exclusively meant for each group, 
unless you modify the activity There are two basic 
ways to conduct the activity with the five groups. 
One or both of these versions may be used and there 
are also modifications to consider based on these two 



descriptions (see Preparation description below). 
The first version of the activity is planned so that 
each group has access to the resounds needed to 
make a complete product. The second version is de- 
signed so that there are not enough resources for 
each group to make i\ completed product. The second 
version, therefore, ci eates more confusion and some 
frustration for students but it is better at replicating 
issues associated with scarce resources. You may 
wish to modify the activity so that each group re- 
ceives multiple resources in quantities reflective of 
either sufficient resources as in version one or scarce 
resources as in version two. 

Preparation 

Version 01: fifty sheets of construction paper, five 
magic markers, fifty happy-face stickers (try to find 
some without adhesive backing or use another type 
of cut out), five pairs of scissors and five bottles of 
Klue 

Version ^2: fifty sheets of construction paper, four 
magic markers, thirty stickers, thret? pairs of scis- 
sors and three bottles of glue 

MiMiifieation: One group could Ik^ given two bottles 
of glue and thirty sheets of paper, another group two 
pairs of scissors and twenty sheets of paper, etc; or 
you could give each group thrte different types of 
supplies, but remt^mber, the more .supplies distrib- 
uted the less **j4carce" resources will be. 

Vocabulary analogy, ph-ntiful re- 
sources, scarce resources, sinuilalion 

Procedures 

1. Explain to students the concept plentiful re- 
sources (resources for which demand by people 
does not exct»ed the supply; ^jenerally wckxI, sun 
light, sand, water, etc.) and srarre resources for 
w hich demand is Kn»ater ivlative to supply, (oil, 
coal, natural gas). Give examples of how we 
trade with other countries to acquire resources 
to make pr<iducts. Then tell students they are 
Koing to engage in a simulation activity 

2. Have students divide into five groups, each as- 
signed to a table representing a country. Dis- 
tribute materials to each group based on the 
version you have chosen to use. Show the stu 
dents a greeting card you want them to repro- 
duce. The card must: 

a. be made with construction paper, folded 



JWm t)hM> IVjwrtmi'm ijf N.iUiTHl K«'fM»um>, M,unt« Jejuni Kut>. ih^hhnu^ Kl»-««-rj(arv ^V'^iumi i>h' 
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TRADING RESOURCES 



b. with rounded corners cut by 6ci6sm*s 

c. a happy face sticker glued on the front and 

d. the words VGET WELL SOON!" in marker 
on the front of the card. TfeU class the coun- 
try that can make the most get well cards 
will receive a prize. 

3. Put a list of rules on the board that ^tudent^ 
must follow: 

• They cannot borrow at any time. 

• They may trade only once with each table. 

• They may not "trade back." 

• If you cannot acquire all the supplies neces* 
sary to make cards as requested, make them 
however you can. 

Proceed with activity, observing so no one 
breaks the rules. Mention that a prize will be 
given to the group that constructs the most 
cards as requested. 

4. Discuss results. 

a. Why couldn't one group produce the entire 
card alone? 

K Why did some students have more difficulty 
trading? 

c. Which resources were plentiful? 

d. Which resources were scarce? 

e. Consider each material: glue, papen scissors, 
etc. and discuss which are made from renew^ 
able Resources (paper and stickers, if the lat^ 
ter are made of paper and not plastic), and 
which are made of nonrenewable resources 
(scissors and stickers if stickers are made of 
plastic or have a plastic coating). The ingre^ 
dients in glue and magic markers may in 
elude both renewable (water, animal parts, 
dyes) and nonrenewable ingredients (petro- 
leum and metal). 



r Which item do you think would be the 
cheai^t to buy? Why? Which the most ex- 
pensive? Why? 

g. What happens to waste when a country is 
finish^^ with production? (e.g., scraps of pa- 
per, leftover glue, etc. Bring up idea of reuse 
and recycling to conserve scarce resources.) 

5. \bu may wish to Mve completed cards to send to 
students who are ilL 

Evaluation Ask students to explain 

orally or in vmting how this activity resembles real 
life situations, They should include the following 
words and concepts in their explanations: scarce re- 
sources, plentiful resources, trade, country, product. 



EMC 



1S3 

152 



RESOURCES AND CONFLICTS 



CHAPTER 



5 




f'KIMARY IN t HRM fsDIA IK 



Objectives Students will be able to: (1) 

identify natural resources and their distribution 
around the world; (2) rfmriTw^ the general processeB 
of extracting and distributing resources; (3) des^rribe 
problems created by international demand for re- 
sources and suggest possible solutions. Students will 
improve their abilities to make inferences and sidve 
prabiems using informaticm. 

Method Students identify information from 
maps and picturt*K to make charts about the distri- 
bution and use of natural resources in the world. 
They take part in a simulation activity after which 
they descril>e parallels with the extraction and dis- 
tribution of natural resources around the world. 
They write a newspaper article about a hypothetical 
problem between the U.S. and another country. 



Duration: three to four class periods 
Setting: classnmm 

Subjects: Soc il Studies, Language Arts 
Curriculum Reference: 6.5 



Special Note: The handouts in this activity are for 
intermediate grades and modifications are required 
to explain concepts to primary grades. However, the 



simulation and follow up discussion are appropriate 
for younger students. 

Preparation world map, if possible one 

showing the distribution of natural resources; pic- 
tures of natural resources and how they are ex^ 
tracted; information indicating providers and users 
of natural resources in the world; information about 
what types of products are made from natural re- 
sources; pictures from books or encyclopedias of con- 
servation practices in other countries; peanuts in 
the shell 

Vocabulary distribution* exports, ex- 
traction, imports, natural resources, nonrenewable 
resources, renewable resources, simulation 

Handouts Reaource Simulation; In the 
Frenn 

Procedures 

1. Introduce the subject of natural n?sources in the 
U.S. and the world. Show pictures of how re- 
sources are taken from the earth. Make a chart 
listing the following nonrenewable natural re- 
sourct^s: iron on*, bauxite, copper, tin, petro* 
leum. coal and any others you wish to select 
that are used to make consumer pnKlucts famil- 
iar to students. Chart the locaU* of these natural 
resources by the countries in which they are lo- 
cated. Have students identify which countries 
have more natural resoumvs than others. Have 
students infer which countries ust* more energj^ 
and resources. 

2. The next day, befoi^ students arrive, hide pea 
nuts (in the shell) throughout the classroom: 
single peanuts and small and large piles of pea^ 
nuts. Some piles should be easily discoverable 
and some should be hidden. As the students ar- 
rive, make no comments about the peanuts. 
They will probably begin to collect or even 
hoard the peanuts. Some may even open the 
shell and eat them. Later drring the day, initi- 
ate a class discu^ion about simulation activi- 
ties and tell studentJS that you distributed the 
peanuts to simulate the extraction and distribu- 
tion of resources around the world. Explain the 
concepts of extraction and distribution. Have 
students complete the handout, Remurct Simu- 
lation, to see how many parallels they can draw 
between the peanut activity and resource ex- 
traction and distribution. 
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3» Now draw studentB' attention back to the chart 
of U.S, and world rem>urces made earher in this 
activity. Discuss the following questtions: How 
might competition for natural resources contrib-^ 
ute to international tension? (inflation, need for 
strategic minerals in case of war, etc.) Explain 
world interdependence. How do nations con- 
serve nonrenewable natural resources? (People 
reuse materials; people conserve energy; some 
countries have little heat and air conditioning 
technology; some countries use solar, water and 
wind energy; a variety of recycling and energy 
recovery programs can be implemented.) Show 
pictures from books or encyclopedias of these 
conservation practices in other countries. Ask 
students what we can do in the U.S. to conserve 
resources. 

4. Have students identify a country that sells nat- 
ural resources to the U.S. Have them use the 
handout, In the PrcM, to write an account of a 
fictitious international energy and resource con- 
ference between the U.S. and that country. Ex- 
plain what the Secretary of State for the United 
States does. Surest the following as possible 
subjects for student reports. 

• Item A on the handout could refer to a short- 
age, rising cost of a resource creating infla- 
tion in the U.S., political changes making 
shipping of a resource difficult (wht, revolu 
tion). loans needed for further exploration 
and extraction of a resource, etc. 

• Item B could refer to recycling, conservation 
practic€>s, change in materials used; but it 
must relate to the issue stated in passage A. 



• Item C amid refer to v ays the U,S- will meet 
suggestions made in "B*' (e,g., establish a 
mandatory recycling scheme for products 
made from the materials in question, set 
quotas on imports, tax imports, grant a loan, 
pnnide economic aid, ete.). 

• Item D could refer to further exploration, or 
quotas, or lower prites, or a way to diversify 
so the other country's own economy will not 
be hurt by the shortage, etc. 

Evaluation Have students identify 

three probl**ms as.^ociated w^ith the use of natural re- 
sources (shortage:^ of nonrenewable resources, poUu* 
tion, conflict.^ between countries, inflation) and 
three ways to t ave reptiurces (conservation, recy- 
cling, reuse, energy recovery, change consumption 
habitsl 
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RESOURCE SIMULATION 



RESOIIKCES AND CONFUt:TS 




i 



DlRECTiONS: Think about all that happened as you and your classmates discovered 
the peanuts. For each statement below, describe how it ix'pmseuts the extraction or 
distribution of natural resources around the world. 



1. Some peanuts were hidden while others weit,* easy to discover. 



2. Some jH'unut.s were in larj^e piles, others were in small piles, otlvrs sin^^le. 



3. Some students took their peanuts out of the shell. 



4. Srmie students ate the peanuts they took out of the shi'lj. 



5. St)me students d d not open thei" peanuts nor did (bey eat Uieni if they did take 
them out of the sht*!). 



6. Some students found a lot (}f peanuts, other stutlt'Ots found cnily a few or only oJie. 
and some students did not find any pt-anuts at all. 



7. Some students gave their peanuts to others or iratU d thrni tor soniet lung. mayi)e 
even other peanuts. 



KXTKA: "What if i\iH\ oons lan.^^wt-r an h.icki. 

S. What if.siinu' stiuk-nts, aftt-r <<:itin>: ihfir jM'ai\ul>. went out and planU-il inorr p< .iijiil plant.-< in a 
jiardcn? What \\(iu!d this n-pn-.^cnl? 

9, What if peanuts could not hv griiwn and thry roiiid niiiy hv luund in \hv ^umiul'^ What would this 
rt'prt*si'nl? 
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RESOURCES AND CONFLICTS 



IN THE PRESS 



CONSERVATION DAILY NEWS 
Tbday, a representative from the country of 
met with the Secretary of State of the United States to discuss 



Regarding this issue, the representative from 
suggested that people in the United States 



The Secretary of State of the United States concluded the conference by saying that 
the United States would 



The Secretary then suggested that 



D 



The conference ended following the Secretary's comments. 
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THIS LITTERED LAND 
IS YOUR LAND 



CHAPTER 



6 





F {{ I M.\ U Y I N'l R M K f .)I A r K 



Objectives Students wiW be able to dv- 

scribe how litter and waste affect the natural iK^auty 
of geoKraphical regions in the United States. Stu 
dents will improve their ability t() write i'rraficrly. 

Method Student.s listen to a recording of 
'*This I^nd is Your Land" and identify the p]act\s 
mentioned in the song. They infir how these plains 
would he sptiiled by litter and they construct new 
lyrics and imag« s for the song. They write new lyrics 
to other songs of their choice. 



Duration: two to four ch 


iss periods 


Setting: classroom 




Subjects: Social Studies 


Language Arts, 


Music 




Curriculum Reference: 


5.2,5.3 



Preparation KiK^tirding of **This Lund 

is Your Land'" by Woody Guthrie; t ape recorder or rc 
cord player; litter fix'e pictures of I'edwcKids or forest, 
of water forms, of (%ilifornia and New York, of 
desertN, valleys, country sidc\s, etc. 

Vocabulary environment, litter, Ivric, 
n^cyde, n»gion 

Handouts Words and ihe Anwrirafi 
iMndHcape; Utter Knmvn Sangs 

Procedures 

1. Instruct students to listen caivfiilly to woi'ds in 
the iwiu-ding of "This Land is Your Land," 

2- Presi?nt picturcH as they coincide with the lyrics 
in the song, li entify geographical regions such 
as mountain, forest, desert and valley men- 
tioned in the song. Explain how the environ- 
ments represented by these regions differ in 
landscape, climaie and plant and animal life, 

3. Discuss the bt^auty <jf the USA when it is fiw nf 
litter. Discuss how these areas of land would 
change if littered Discuss the effects of litter on 
wildlife, plant life and waterways, 

•L Have students complete the handout. Worth and 
the American lAtnd^eape. 

5, Kxplain how the ,^ubject of litter could lead to 
chiinges in the words to the song, '*This Land is 
Your Land," Have students rewrite lyrics and 
present to class, Illu^strale with drawings and 
picturivs. Use the handout, hitter Knoitn Sonff^, 
to give students some e\aniplt»s of what you 
would liKe them to do. 

Evaluation Have students think of an- 

other song they know, (like those which apptw on 
the handout. Utter Knoirn Simgs) and write lyrics 
for it with an anti litter and Or recycling me.Sij;age. 
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THIS UTTERED LAND IS YOUR LAND 



WORDS AND THE 
AMERICAN LANDSCAPE 



Directions: Think where you would find each word in the dictionary. 
Put a: 



"B" if it is at the beginning. 
"M" if it is at the middle. 
"E" if it is at the end. 



(A-I) 
(J-R) 
(S-Z) 



1. desert 

2. valley 

3. forest 

4. redwood 

5. land 



6. 
7, 
8. 
9. 
10. 



pollution 11. 

California 12. 

gulf 13. 

water 14. 

litter 15. 



island 

recycle 

stream 

mountain 

reuse 



Look up each of the words above in your dictionary and write out definitions on a sepa- 
rate sheet of paper; then fill in the blanks below. 



1. A body of land with water all ai'ound it is called an 



2. Land that has very little or no water is called a 



3. We should not 



4. Oaks, maples and 



5. Litter on a street or oil in a stream are two kinds of 



our highways and streams. 



are different kinds of trees. 



6. A large group of trees is called a 



7. One way to save natural resources and to keep waste from being littered or thrown 
away is to 
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THIS LITTERED LAND IS YOUR iJiND 

LITTER KNOWN SONGS 
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7b the tune of **Three Blind Mice**: 

1 Three litter bugs, three Utter bugs 

2 See how they litter, see how they Utter 

3 You find them wherever trash is found 
They aren't very nice to have around 

4 They throw trash and garbage on the ground 
three Utter bugs 

7b {fie tune of *'Row Row Row }bur Boat*': 

1 We can use our trash 

2 Save it from the can 

3 Recycle! Recycle! Recycle! Recycle! 

4 That's our final plan 

Tfi the tune of Friar Jacques'*: 

1 Please don't litter, Please recycle 

2 Glass and tin, aluminum 

3 Paper, cardboard, plastic, once again's fantastic 

4 Recycle, Recycle 

7b the time of ''Beer Barrel Polka": 

1 Roll out the barrel 

2 We have a barrel to fill. 

3 Roll out the baiTel 

4 There's litter all over the hill. 

5 Stop, pick the litter, 

6 We want the people to know, 

7 When they come to visit - here 

8 Leave a clean O H I O. 

9 Roll back the barrel, 

10 We've got it filled to the top, 

11 Roll back the barrel, 

12 In went the trash with a plop. 

13 Stop, pick up the liner, 

14 We want the people to know, 

15 When they come to visit - here 

16 Leave a clean O-H-I-0. 
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WASTE AND WORDS 



CHAPTER 




INTKHMKDFATE 



Objectives Students will be abh* to: il) 

describe litter in a particular setting and (2l explain 
the effects of litter on aesthetic semibilitiej^, Stu 
dents will improve their abilities to obsi rrt' and 
write creatwvly. 

Method Students identify svnonvnis for 
waste and write sentences describing their feebnRs 
abf)Ut litter. They observe litter in their environ 
ment and describe* where it is l(x?ated. They use this 
information to write descriptive* words for allitera 
tions and to make pictures for theii alliterations. 



Duration: three to four class periods 
Setting: claHHnH>m, neighborhood 
Subject: Social Studies, Languagf^ Arts. Art 
Cnrricuium Reference: 5.3 



Preparation Four index cards for each 
student, suitable littered area, paper and crayons or 
paints for making pictures. 

Vocabulary alliteration, environment, 
litter, recycle, synonym 



Handouts Fet'lingti About WaHle; A- 
Uttvr-ation UtUr: Ijost In Utitr 

Procedures 

1. Have students list as many synonyms iwords 
that mean the same or almost the same thin};) 
as they can for the word ' 'waste." Examples: lit- 
ter, trash, Kurbage, refuse, rubbish, scrap. These 
terni.^ are explaincni in the BackKmund Infor- 
mat ion to t'hapter One, 

2. Have tht» students list as many waste items as 
possible. Examples; wrappers, bottles, cans, 
paper. 

3. Give studi-nts the handout. FeelingH Ahout 
Miw/r. to complete, 

4. Have students hunt in an assigned area to find 
pieces of litter iyan could designate areas in 
their neiKhbnrh(H)d and make this a homework 
assii^nment). Each student jots down the name 
of the litter, e.g., ''pop can"; two or motv wordn 
beginning with the Siame letter (if possible > 
describing what it looks like, e.g., "crushed, 
cunvd"; and its exact location (descrilied with 
alliteration in mind again), e.g„ ''in the crease 
of a trt^»/' Teach t he alliteration technique but 
tell students this is n<»t a rcHjuirement of thin 
paiiicular exercise. tHave students put head- 
ings on canls bcfoiv beginning.) Example: 



Name 

Litter: ^ m 

Destriptioii (adjiH:t:ves): Cllistidi eUlVed 
Uaration Iplace found): III tbs WWSi of fl ft$i 



5. 



Suggest students find four or more separate 
items and fill out a card for each. Discuss the in- 
formation on the cards and ask students which 
items they found could be rwycled. 

Give students the handout, A-lUter-ation Uthr, 
Have them complete the top half of the handout 
by transferring information from their 



ERIC 
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1^ WASTE AND WORDS 



cards. If students were unable to think of de 
scriptions that made alliterations pcH^tble in re- 
gard to the observations ^ey described im their 
cards* have them use their imagination now and 
add alliteration words (that may not, however, 
describe the observations recorded on the cards)* 

€• Help students write four examples on the bot- 
tom half of the handout, A'Utttr^Atm^ Litter, 

7- Allow students to share alliterations and dis- 
cuss effects of litter. Have each student choose 
his or her best alliteration and make a picture of 
it. Write the alliteration at the bottom of the pic- 
ture. Put all pictures together as a magazine or 
post them around the room. 

8, Have students apply the creative writing tech- 
niques learned in the above exercises b> com- 
pleting the handout, Lost In Litter. Tell 
students to include lots of a4jectiveB, synonyms 
and alliterations. 



Evaluation 

1. Have students describe ten places in their envi- 
ronment where litter is most likely to be found. 

2. Have the students take a well-known nursery 
rhyme and reword it usini; recycling and anti- 
litter themes. Example: 

Jack and Jill 

Went up the hill 

Tb the recycling center. 

Jack brought cans and some old newspapers. 

While Jill with gla^ bottles came after. 
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FEELINGS ABOUT WASTE 



WASTE AND WORDS 



I. Underline the wordls) in each sentence that rehites to the subject of waste or is a 
synonym for the word "waste." 

1. Bobby went fishing and saw trash dumped in the hike. 

2. Sally's class picked up litter yesterday. 

3. Jack t«'ike:» the garbage out. 

4. We recycle items that some people consider throw-aways. 



II. Match the sentence completions on the right with the sentence starters to the left. 
Write the letter of the sentence completion in the blank to the left of the sentence 
starter it matches. 


I see 


A - decaying garbage and molding paper. 


I hear 


B - sad because we're destroying the earth. 


1 smell 


C - trash and garbage littering the ground. 


I feel (touch) 


D - the smooth cans I am taking to the recycling center. 


I feel (emotion) 


E - the sounds of cans and bottles hitting our streets. 



III. Think about litter prevention and recycling. Then finish these sentences in your 
own words. 

1. It makes me angiy when 



2. I am glad when 



3. My trash is 



4. The recycling center 
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A-UTTER ATION UTTER 





LOST IN UTTER 



WASTK AMI WORI>S 



6 




Are we the last people in a world of litter? 

I found the followinj^ storv piece below, but the ending was torn off. I searched and 
searched for the missing ending, but it was lost in litter. I'm .sure that someone out 
there knows ihe ending. Write the ending in the spaces below, 




It *ook years, but finally we have buried ourselves in litter. We travel from room to 
room through a maze of tunnels. The cement for thcvse tunnels of litter is a paste of 
sour milk, old gum and moldy candy. 

At 7:00 AM, I wa.: beginning my morning crawl to the kitchen. I hadn't gone far when 
th ■ little finger of my left hand got caught in the opening of an empty pop can. As I 
tried to free my finger, the can broke loose from the wall. Milk cartons, beer cans, a bi- 
cycle tire and old cardboard boxes closed in on me from all sides. The ail- was squeezed 
out of my chest. It liegan to rain. . .all the la.st drops of pop, milk and juices. . . 




iContimu' on back or .separate sheH of paper.) 



IHW'dhiii Ih-pHrlnM'Mt t4 NulutHl K«»iiiiin i-. Miiirtr Sw»i< H«iTii«>n l)|.)'M 
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THE LITTER POET 



CHAPTER 




Objectives Students will hn^ ablt* to 

preHS individual feeUnK>^ about their disnnvrien of 
!ittt*r in the* environment. Students will improve 
their ability to urih* irvafiivh. 

Method ^1tudentH offsirn' and ^lexribv lit 
ter in wU*ti envinmmentvS. They use theM' descr ip 
tions to express their feelinj^s in various p4H»tic 



foi 



Duration: eight class periods 
Setting: claMrcK>m, home 
Subjeets: S<M:ial i^tudies, Language Arts 
Curriculum Reference: 5.3 



Preparation There are four indepen 

dent part^ to this activity, each requiring different 
materia^i^. I^Ht^r Litter Labels: need index si^e cards 
(or sheets of pafH^rleach with a letter of the alphabet 
written in the corner (exclude Q, X, Z), a Ret of these 
will be needed fi^r each student, a littered area, pa 
per and mi rkers; Lotmey Limericks: need limerick 
poetry books, littered area, paper H^^cks, paper and 
markers (or pens); Maddening Metaphors: 



need paper sacks, pens and pajK»r; Not So Hiw enly 
Haiku: need exanipieis of haiku pui^trv pictures of 
nature s btmuty, pictures of dumps* landfills or lit-^ 
t<*rt*d areas, large cards and markers, 



haiku, lioierick, litter, met 



Vocabulary 

aphor, recycle 

Procedures 

1. Letter Litter Labels: Distribute alphabetical 
cards to students, or have them make their own. 
In a limited, Huperviised outdoor environment, 
or at home environment, they need to search 
and find litter, named by their letters (e.g. 
can, P-paper, S-Roda straw, R-rubber band). 
Have them identify on the card where the litter 
was found. Discuss examples in class and have 
.students divide into lyroup^ to tbink of two or 
three adjectives to describe each item, e,g. 
•^crushed, curved, can" or *'still, sticky .strau !" 
Then have groups make poc»m8 from their de- 
scriptions, in the following manner, so that the 
letters of lines 2, 3, and 4 spell a word of an ob 
ject which could be found as litter. 

Line 1 (Where) Behind the tree ^efv 
Line 2 crushed, curved cans j j,^,,^ 

li - awful, al.'rming articles from their 
4 not su nice, nasty news- cards 
paptM 

Line ti - iFeelings) We think it is horrible! 

Have students ^^Tite out poems, display They 
could draw pictures to accompany the pm»ms. 

2. Ijnmey Lameneks: After studying the limerick 
form of poetr>', discuss rhyming pattern and use 
of nonsenne to make pcRTOs. Do «ome examples. 
Have a ten minute outd<H)r search in groups of 
three or four. Each gnnip chooses one piece of lit- 
ter and names it, e.g. *'Midge Match," '^Cathy 
Cup," *\SuEy Straw.'' Assign time for the group 
to composi* a limerick about their piece of litter 
(There once was a match named Midge. . ,K 
Share as a class. Display on a "LcK)ney Limer- 
ick" hoard. 

3. Maddening Metaphors: Have students gather 
litter from an aHsii;ned area and put in flacks. 
Return to class, and pai^s articles wound to feel, 
touch, smell, and observe. Introdutc the fellow, 
ing writing form - adj. adj., noun 'Ms a/ 
an*'. , .adj., adj,, noun. (Fj.g, A Bmelly. sticky. 
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THE UTTER POET 



oranjie i^kin is a dry, dimpled golf ball.) Put to^ 
fj*»ther a class booklet of '^Maddening Metn* 

Not So Uvawnly Haiku: Introduce haiku as a 
pm*try form, which usually pertains to the 
beauty of nature. TVach the syllable pattern 
U5«'d, i.e, line 1: five syllables; line 2: seven syl- 
lables; line 3: five syllables. Have pairs of stu- 
dents compose their own poems concentrating 
on a bi'autiful part of the environment. Discuss 
and dis;play. Next* display pictures of a tittered 
environment, and divide students into pairs. 
Have them choose the picture they would like to 
write a haiku poem about. A^ign time just to 
list words about their pictures. Discuss. Have 
them compose their haiku. Share and allow 
time for chan^^es. On large cardn have students 
write their final forms. Display on a large 
board. 



Evaluation Have each student compose 

a poem of his or her choice, using whatever rhyming 
or non-rhyming pattern they want. The subject mat- 
ter this time could be recycling and/or Utter. Hold a 
contest to include a panel of judges and prizes. Make 
arrangements to display poems <wiih illustratina«* 
in various places in the community. Initiate the ac 
tivity to coincide with Ohio Recycle Month or Clean 
Up Ohio Week. 
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WASTE IN SPACE 



CHAPTER 





IN rKItM l%l)!.\TK 



Objectives Students will be? able to: (1) 

infer future needs to dispose wat^te; (2) explain rea- 
sons why we need to find alternatives for waste dis- 
pf>sal; (3) describe alternative ways to dispose of 
wattle in spacin (4) tleduce that rtn^ycHng is the be.st 
alternative to any means of dispasal when recycling 
is posBible. Students will improve prt)blem solving 
skills. 

Method Students discuss problems asso- 
ciated with waste disposal The problems ass<H?iated 
with litter in space and disposing of waste in space 
are examined by reading a handout and am?wering 
questions to test comprehension. Students draw pic- 
tures of waste collection in space and write a story 
ablaut their pictures. They discuss and take a pol) 
about waste in .space. Students explain why recy- 
cling is a good alternative to waste disposal. 



Duration: five to six class ]>eriods 
Setting: classroom 

Subjects: Social Studies. Language Arts, Art 
Curriculum Reference: 5.5, 8.1 



terials; a map of the solar system; reference bfK>ks 
about the solar system (optionab 

Vocabulary dispus'iK incineration, 

landfilK orbit, recycle, solar system 

Handouts Trmhing the /iim'vnH: i^cv 
»iw<<' Cnileetimi 

Procedures 

1. Discuss with students current problems asso- 
c^ted with the disposal of waste. These should 
Include the following: 

a. We are running out of landfill spact* to Imry 
our trash and garbage, 

b. One alternative to burying waste is to incin- 
erate it, but this can cause air pollution and 
there are still ash and ivsidue to bury after 
'%*aste has been burncHi. 

c. The history of the past fifty to ont» hundrtHJ 
years has shown that our waste production 
has increased; therefore, we have good rea- 
son to b<?lieve it will continue to increase in 
the future, 

d. Everywhere p<H)pl(^ go litter and waste sei^m 
to follow. Steps 2 and 3 below highlight 
waste problems in space: a current and fu- 
tnw dilemma. 

2. Initiate a discussion ab(Uit our solar system. 
Show the class a map of the planils. Descriht^ 
distances in spaw and .special features of plan 
ets and stars. Describi* varifius attempts that 
have been made to explore our solar system in 
manned spaceships and with satellites. 

3. Mention that one effect of our spiice exploration 
has been a problem with wa.ste in space. Ih help 
explain this, give each student the handout. 
Trashing the livatvns, to read alone or as a 
class. DinH!t students to iinswer reading qaes^ 
tions about the article rnd then discuss, 

4. Divide students into groups to brainstorm prob- 
lems associated with w^aste disposal and litter in 
space. After each group has listed some prob- 
lems have them think of solutions that might 
still make waste disposal in space possible. 
Have each group make a short presentation to 
the class. 



Preparation writing and drawing ma- ^ ^^^^ student the handout, Space Wmte 

Uhto DeputrtmrlH ifl Nuturnl H« »tnum-i.. wiiird- .Iiihn .Mi mnu'tl. IVifSpml Si)ii«il iDln-rlin.Olii onii K"«iilii' .'•iii'miT. Kil^l KIi ni< r>liir> KiiM l.;n r[ii«.|. 



ERIC 



171 



205 



WASTE IN SPACE 



Coileetion, to complete. Note that this involves 
a written assignment as well as making a de- 
sign on the handout. 

6. Mention to students that one suggested alterna- 
tive to our waste di^xMal problems is to ship 
waste into jspace. List alternatives: e.g., send 
into sun to be incinerated; »end into deep B{wce 
beyond solar i^stem. Initiate a classroom sur- 
vey regarding these proposals. Put two columns 
on the blackboard with the headings "FOR 
Space Disposal" and "AGAINST Space Dis- 
posal." Have students put their initials in the 
column they choMe and give a brief reason why 
they have made this choice. 



Evaluation Have students answer the 

following question in writing: Why is recycling a 
better alternative to di^sing of waste on earth or 
in space? 
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TRASHING THE HEAVENS 



WASTE IN SPACE 



Directions: Read the news article and then answer the questions below on a separate 
sheet of paper. 



NatureScope News ~ National Wildlife Federation ( 1986) Vol. 2 No. 2 * 

There's a "down-to-Earth" phenomenon out there in space: litter Old satellites, frag- 
ments of exploded rockets and other bits and pieces of Junk are in orbit around Earth — 
and they're starting to create problems for functioning satellites, the space shuttle and 
other spacecraft. 

In 1983, for example, the space shuttle Challenger had a "run in" with what research- 
ers think was a tiny fragment of paint that had worn oft' of another spacecraft. Like all 
objects in space, the paint was traveling at a tremendous speed — so fast that it dented 
the shuttle's window when it smashed iiito it. Fortunately, the hurtling fragment 
didn't actually break the window. If it had, the crew of the Challenger would have 
been faced with a very dangerous situation. 

In an effort to find solutions to the problem of litter in space, scientists at NASA have 
been tiying to learn more about it. They've been using special telescopes to locate the 
orbits of pieces of junk — some of which are as small as a pebble. And a lot of people 
have been tossing around ideas about how to get rid of the trash. 

One way of alleviating the problem might be to launch a kind of giant space trash col- 
lector. Using robot arms controlled from Earth, the device *vould go around picking up 
pieces of space junk. Then it would either guide the pieces into Earth's atmosphere, 
where they'd burn up from friction, or take them into an out-of-the-way orbit, where 
they'd be less likely to collide with spacecraft. 

Other ideas for getting rid of space trash have also hmn propo.sed. Maybe one of them 
will solve the problem — before the skv above us turns into one big dangerous trash 
dump! 



rg 



1. What does "in orhir mean in the first paragraph? (Answer can be found in the sec- 
ond paragraph.) 

2. Why is litter "'in orbif such a problem? 

3. What is one way scientists have been using to learn more about the litter problem 
in space? 



* Reprinted with permission fmm NnturvSvopf ,V» r<'«.K:in>;i r Kick s SnturcSi niu: "Astrondniy Advent Lri*s." published by the National 
Wildlife Fwteration, copyright 15)87. 
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WASTE IN SPACE 



SPACE WASTE COLLECTION 



Directions: Design a machine or vehicle that could collect space litter. Then on a separate piece of paper 
write a fictional story alwut a day in the life of a space garbjjge collector. 





Chapter 7 



Unnatural Hazards in Nature 
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UNNATURAL HAZARDS IN NATURE 



Improperly disposed of solid and hazardous wa^fites 
are harmful to wildlife. Litter is misplaced human- 
made solid waste, and it harms wildlife in forests, on 
beaches, at sea and in urban areas. Some acddentn 
that happen to animals are well known, such as cuts 
received from broken glass or sharp edges on cans. 
Other lesser known incidents also take place. For ex- 
ample, when mistaken for food, bottle caps eaten by 
fish or styrofoam cups eaten by deer cause internal 
problems for these animals J Small rodents, such as 
mice and chipmunks, can l>ecome trap)KHl in glass 
bottles because they are unable to get a footing on 
the slipperj glass to push themselves out/ 

Plastic litter, because it is buoyant and floats, is a 
threat in waterways. It has \^&n described as '•indi- 
vidual mines waitmg for victims.'*' *' A number of sci- 
entists believe that plastic is the most far-reaching, 
man-made threat facing many marine species, annu- 
ally killing or maiming tens of thousands of sea- 
birds, seals, sea lions and sea otters, and hundreds of 
whales, dolphins, porpoises and sea turtles,'*^ De- 
struction to aquatic life by plastic litter often hap- 
pens in tortuous ways. Six-pack beverage holders 
and plastic gtiskets are frequently found lodged 
tightly behind the gills of dead fish washed up on 
shorelines. In this instance the fish, while still 
young, dart into the circular trap. As they continue 
to grow, the plastic n(M)se slowly cuts olT the ani 



nmls* supply of oxygen. In similar fashion, birds, es- 
pecially gulls, become encircled by plastic rings 
which impair their ability to fly and to breathe. Re- 
searchers are seeking new ways to deal with the 
problem of plastic litter, such as making plastic con- 
tainers which are photodegradable. These will dete- 
riorate, when left exposed to sunlight. Other plastics 
which would deteriorate in salt water are also being 
studied. 

Other problems for w^ildlife are created by improper 
disposal of hazardous wastes. High level doses of 
hazardous wastes released into an animal's environ- 
ment can have sudden and horrible effects, such as 
massive fish kills in streams and lakes. Prolonged 
exposure to low level doses of hazardous chemicals 
also affects wildlife, and humans, through a process 
known as bioaecumulGtim. This hapiH?ns in the fol- 
lowing manner: Small organisms like plankton in- 
gest and store minute amounts of hazardous 
chemicals spilled into waterways. The plankton is 
eaten by small fish which in turn are eaten by larger 
fish. Each time one animal becomes food for another 
higher on the foe . chain, the hazardous chemical be- 
comes more concentrated in the tissues of the preda- 
tor. This is why some fish from lakes and rivers 
which have biHrome polluted are unsafe for humans 
to eat. In some cases, predators also become ill, de- 
velop tumors or give birth to young with defects. 



rojfci Wild: Elementary Avtinty Guide, Wf«tt'rr Keponal Knvironmf ntal Kducation Council, 1983, p. 52 

'Michael Weisskopf, "PlaHtic reapf? a grim harvefirt in the oceans of the worid,*' Smithmnian IS <Marcb p 61 

•Ibid. 



WHAT'S UNDER WATER? 



CHAPTER 




IMU.MAHV 



Objectives Students will be able to: (1) 
explain how waterways IwHrome littered; <2) suggest 
s(}lutior<i to keep from polluting our bt\iches and wa- 
terways. Students will improve their ahilitic^s to 
solve problems and write cn^tively. 

Method Students infer whether objects will 
float or sink and observe them when placed in an 
aquarium tank in the claHsrooni. They complete 
handouts to show where* litter can bt» found and 
what should be done with it. They obserrr a demon 
Htraticm to compare the degradability of waste on 
land with the dep-adability of waste in water 



Duration: four class periods 
Setting: classnwm 

Subjects: Social Studies, Science, Languase 
Arts 

Curriculum Reference: 3.1, 3.4, 5,1 



Preparation Put 2" of gravel in an 

aquarium. Add water to fill to -^4 full. Collect the fol 
lowing: plastic 6-pack holder, empty aluminum pop 
can, empty tin can, empty plastic 2 liter fwp bottle, 



metal bottle cap, empty glass pop bottle and metal 
can opener For an addiuonal demonstration yo.i 
will need some organic gjuTbage (paper, \^getable 
scraps, wockI) and another stt of each of the items 
listed above. Also, a contairer with soil will be 
needed. 

Vocabulary beach, float, lake, litter, 
ocean, recycle, river, sink 

Handouts Keep (hit Hiifer and Beaehen 
Clean; Vnh^ppg at the Ihttvm 

Procedures 

1, Display the seven litter items next to the aquar- 
ium. Ask students which items will float and 
which items will sink when placed in the waten 
Record their responses. Student volunteers 
place each item in the water (one at a time) and 
observe what happens. Record results and com- 
pare with initial inferences the students made. 

2. Point out that some empty containers may fill 
with water and sink. The time they take to sink 
may vary based on certain conditions, such as 
rough water or human manipulation. 

II Have students make a li.st of litter that may be 
under water in lakes and rivers. Discuss the 
consequences of this. (Fish can bt^ killed if they 
get stuck in a six-pack ring holder, people can be 
hurt by broken glass in swimming areas.) 

4. Distribute the handout, Keep Our Wiifer and 
Henchen Clean. Give students time to complete 
the handout. Then ask what is missing from 
this picture which could help prevent littering 
(waste containers on land, litter bags in the 
boat, less use of throw-away containers and eat- 
ing utensils, a recycling collection bin). 

5. Set up a demonstration to compare the degrada- 
bility of solid waste in water with the degrada- 
bility of solid waste in land environments. Add 
half of the organic garbage items to the aquar- 
ium which already has inorganic objects in it. 
Put an additional set of the inorganic items 
along with the rest of the organic garbage in a 
container (dishwashing pan, etc.) with soil. Let 
items rest n top of soil or push them into soil 
slightly. Hi^ \ e students compare rates of decom- 
position over a period of time. 



IWW OhM» Ot'fmrtnH'm <if Nulurn) Rt^iurm*, hoxircv Kt'^jnn Jamt-N, }4it«Nk n Scbcteil tPAiiM'ftvillo, Oh) 
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WHAT'S UNDER WATER? 



Evaluation 

handout, Vnhappji at tlw Hottom. Discuss answt'rs 
in class. This wiuld be done orally, or in writing. 
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WHAT'S IJNDKH WATKR? 



UNHAPPY AT THK BOTTOM 



JDirevtiom: Draw sonic litter in X\\v wator. Wrilu what ilu' iuiinnil.s think about it in 
the spaces beltnv the pieturt\ 




HOW DID THIS HAPPEN? 



CHAPTER 
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l> n I M A R V I NT K R M K D 1 ME 



Objectives StudiMUs Will \u* ;ih\v tn r/r- 
si'Hbt* how littc*r can harm rtnnnnis Stu«l<Mi1s ]m 
pmvv \hvii alnlity f<* tuiniipulatt' fiuitrnnls. 

Method 

IH'l animals. Thrv mn^t nu ! pii lurrs il)u>tr;itinj! 
ihv harm litti»r can clo tt> animals an<i I lit-s write rap 
li<ms for thoir picttirt '^ 



Duration: Ivmm'Im^n {M-rMui- 
Sf'ttinR: cIassr<H)n) 

SubjtH'ts: SiHMU'r. An. l.a?n:ua^^i^ Art? 
Currirulum KefenMiri*: 



Preparation assort nii'HT of trash \\\ 

eluding such itrms an hf^tfh* caps, pit'ccs of phistic 
wrap and aUunitnun foil. fo<KJ aod hovrraj^i* cans, 
phistic six pack carriiTs, \\ \n\ nails: onv \2 ' - IH*' 
piece* of drav%'ing papi»r per studi nt, crayons, nia.^k 
ing tap4% ^\wv 



Vocabulary 
Procedures 



harmful, hllen wildliie 



1 . Discuss with studtMils haw animals meet their 
ni'^nls for ftHwrt and safety Mhvy dif^eHt ftK)d and 
I fun move I Kxphiin how litlertni, unnatural ob- 
K its nu>*ht caust* prot>UniN for animalH when 
thin eat or move. 

:l Have t ach student chcKise i piece of litter from 
ail assortment providinl h^ the teacher (insures 
variety and safety ^ and iu think of an animal he 

or sh4' !ikos, 

ilave inch student drsiw a picture depicting 
what harm could happen to the animal upon 
coming into contact with the chonen piece of 
lit 1 1T 

Havi* 4»iuh student attach the piect^ of litter onto 
tht" }>aper with th<* pictuiv and i^xplain the pic 
tun* to lJu' ciasH, Students could imitate how 
tht'ir animals would move before and after 

mjury„ 

T). Ihild a poup discussion about what could be 
ihiW to av<ncl the prohU*ms Utter can cause fur 

\\ ildliiv. 

(i, Havi' sttuUiUs uritp (piestionn from the ani- 
nial s p<iij!t Df virvv to accompany their pictures. 
The ipM«sli<ins shmild reflect the actions de- 
puted in then pict un^s, (e.g. **Why didn't that 
human throw that In^ttle in the trash can? Then 
1 wfHiIdn't havi' cut my fwtw.") 

7 As »'nrn liment, ask a naturalist from a park or 
a rrfirt^scntativ*' (anm the Humane Society to re- 
lati' stories ahmil animals found dead, injured, 
or in danger hinause of what people have done 
to thi* animaTs habitat. 

Evaluation Have each student list one 
wasti itt»m that they think is the most harmful of all 
to animals when littered and explain why. In groups 
yr)u could have students rank order a variety of 
waste* items based on their potential to harm 
wihllite. 
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DEADLY DRINK 



CHAPTER 



7 






IN I KHMKDIA I F 



Objectives Students will he ahU* to; 0> 

identify »ourcc*H uf cnvininnu'ntal |K»liuli<m caused 
hy solid wuKte; i2) tnfvr tho HTwts (jf impropt rly dis- 
posed waste upon livinJ^ things in ihv envirimmenl. 
Students will inipmvi' their abilities to manipulaf. 
materials and (nnilurt an rxpcrinh-nt. 

Method Students ul>si'rve and ujakt* inler 
ences atH>ut tht* elTecIs of }H>]hition on plants Thvy 
take measurements, tnlhu f data and furw mrtiln- 
sions. They distinjiuish cause an(i elleel by analyz 
inn «i*ntences. 



Duration: two class perioils and foljciw up 
twice a wi»ek for tour wi*eks 

Setting; classroom 

SubjectK; Science. Languaut* Arts 

Curriculum Reference: 2 :i. ;i 2 




Preparation (iather Ihsui scH'ds, cups, 
soil; have each student plant a germinated bean 
seed in Hoil m a cup. Water as dirtati»d on packagt*. 
At the end of two wet?ks, group plants that are sinii 



lar in si^e in groups of four. Beffin* prort*oding, you 
will nofd the following: om* pint jar pi^r plant, motor 
or household oil, vinegar, laundry detergent* vvuler, 

Vocabulary Cause, effect, experiment, 

pfdlutioa 

Handouts 
Procedures 

1. Students work in group.s of four. 

2. Kach student in the grtnjp fills a jar full with 
water. Have students laht^l their jars: one will 
label a jar *'Plant A.' another *'*'iant B;' one 
•Plant C * and one 'l%nt Dr 

3. Students in each group with the jar labeled 
Plant A will add I Ths. of oil to the water Stu 
dents with "B'^ will add 1 Ths. laundry deter- 
gt»nt. Students with **C;" will add 1 Ths. vinegar 
and stadent**i with ''I)'* will add nothing. 

4. Have euch student selwt a plant fmni the four 
in the group and lain*! it with the same letter of 
his or her wiUering jar. Kc*ep group plants to- 
gether in a place where they will receive the 
sani«' amount of sunlight. 

5. nav<* studc»nts in each group water their plants 
with the matching c<intainer. (Water Plant A 
wjth Jar A, t»tc. ^ Make sine all follow the same 
proc<»diuv adding the samv o mount of water 
eacli lime the plants are watered. Be sure *o 
shake or stir each jar h^'lore watering. 

Ask students to infi»r what they think will hap 
pen to their plants it) the next few weeks. He 
cord their inferences. 

7 Have* each studtMU kivp a record of eiuh plant 
B, i\ J)j in his her group twice a wi>i*k (see 
handout, Data Work^hvet). They are to note 
changiss in the piamts. Keep records until some 
plants die or Iwgin to die. 

S. At the end of record keeping have students dis- 
cuss and decide which plant is the healthiest 
and which the least healthy. Have students 
rank plants frcun healthiest 1 ) to least healthy 
(#4> and give explanatirms about what they 
think bap|>ened. Next, have students predict 
what would happen to plants and animals living 
in water containing the various ingredients 
usi^d in the experiment. 
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'Jj^ DEADLY DRINK 



9. DiscuHS the followini; questionn: 

1. Whv liid wt* use tiiU vim»Rar xind detorgont to 
&<ld to water for the* plants? (These are repre- 
sentative of chemicals that often end up in 
our waterways and in the fO^mndJ Ask stu- 
dents how the^e substances can enter our 
waterways or mil (Littering, spilLs. imprup 
erly maintained garhajje dumps or sewajje 
treatment plants.) 

2. What are possibilities for solving or helping 
solve the water pollution problem? (How can 
we control the flow of wastes from IStterers, 
landfills, factories and bu:^inesses so we uill 
not rcintaminate our soil .T.d waterways?! 



Evaluation Havi' siudents complete the 
hand()Ut, Caunt' and Efhct and Poltufion. Befoiv 
Htudcnts work on this handout, you will need to de- 
fine thf words in italics: sewage, pesticides, toxic, 
phosphates, algae, leachate. (See Background Infor 
mat ion of Chapter 8 for explanations of these terms.) 
You could also have : tudents look up these words in 
dictionaries befo; t- they begin working on the hand- 
out. 
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DATA WORKSHEET 



DEADLY DRINK 



A, Plant Observations 

1. Lf>ok at each plant very carefully. 

2. Record results such as height (use centimeter ruler), color, whether plant seems 
wilted or not. Write any other information about your plant that you think is 
important. 



DATE 



Plant A 
(oil in water) 



Plant B Plant C 

(detergent in water) (vinegar in water) 



Plant D 
fclean water) 



B. After completing the above chart, talk with your gi-oup and come to a conclusion on 
how to rank (put in order) which is the healthiest (#1) to the lean healthy (#4). Put 
letters of plants in the blanks below. 



fll 

healthiest 



#2 



#3 



#4 

least healthy 



C. Explain on the back of this sheet why you think #1 was the healthiest and 04 the 
least healthy. Also, explain what you think would happen to an animal that drank 
#4 water or ate #4 plant. 
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DEADLY DRINK 



CAUSE AND EFFECT AND POLLUTION 



JHrecHona: Read the sentences below. In each sentence, underline the cause and circle 
the eiTect. 



1. Fish and plants can become sick or die because improperly treated sewage from 
sinks and toilets in some cities flows into streams, rivers and oceans. 

2. Since wastes flow into the stream, the water in the stream is not safe to drink. 

3. Rivers can become polluted if pesticides are washed off the land into the.n. 

4. The factory was dumping toxic chemicals into the stream, so fish and plants died. 

5. PhosphcUes from detergents, when dumped into rivers, make algae grow rapidly. 

6. As algae grow they use the oxygen needed by fish, so fish sometimes die. 

7. Wastes buried in a landfill combine with water from rainfall to create a polluted 
mixture called leachate, 

8. The underground water well became polluted when leachate seeped through the 
bottom of the landfill. 

Choose two of the sentences above. For each write a sentence telling what could hap- 
pen next. Continue each sentence on the back if you need more space. Write the num- 
ber uf the sentences you choose in the parentheses. 

( ) _ _ 



( )„ 
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CONCENTRATED CHEMICALS 



CHAPTER 



7 




INTKH'tMKDlATJ-: 



Objectives Students will be able to: U) 

describe how hazardous waste can end up in wildlife 
habitats; i2) explain how harmful chemicals afTect 
fcKKl chains. Students will improve their abilities tci 
make inferenees and anpfH^rate in proups. 

Method Students participate in a Simula 
tion to discover the meaninfj of hioaccumulation and 
hioconcentratitm. Through discussion and handouts 
students will predivt v\hat can happen to a food 
chain in a polluted environment. 



Duration: three to four class periods 
Setting;: classroom 
Subjects: HciiMice, Lanj^uagt* Arts 
Curriculum Ri>fert*nee: ;M. 3.2, 4.1 



Preparation K five ounce cups, 4 tM^hl 

ounct^ cups, 2 fifteen ounce cups. ! quart container, 8 
brown beans and 8 white lH»ans per grr>up. 



Vocabulary bioaccuniulation, biocon- 
amtration, carnivore, chemical efl'ect, contamina 
tion, food chain, habitat, hazardous waste, 
herbivore, litter, physical effect, pitiducer 

Handouts Don 7 Wh^A- th€* Chain; It Alt 
Adds Vp 

Procedures 

1 . Discuss the effects of litU?r and waste on wildlife 
and explain what hazardous waste is. (Many 
types of litter can be phy^icaUy harmful to ani- 
mals, but hazardous waste is chemically harm- 
ful to them.) Give examples of how litter can be 
physically harmful to wildlife. 

2. Explain to students the following two terms as 
important for understanding how* waste can be 
chemically harmful to wildlife. 

Biaaci a niu lotion — the accumulation inside a 
living creature of a chemical that cannot he me- 
tabolized or excreted l>efore more of it enters the 
organisu*. The substance is then stored in some 
body part, often fatty tissue or bones. 

Bincifncentration — is the passage of bioaccumu 
lation up a lood chain, resulting? in greatc^r and 
givatCM' concentration of contaminants in ani- 
nulls. 

'IMl students they will now engage in an adiv 
ity that demonstrates the process of bicHMUcen- 
t rat inn. 

;K Divide the class into two groups tif filYeen stu- 
dents. (If you do not have enough students for 
two gi'oups. you will still need one group of lif 
teen .students while the others observe.) Ar 
range students in pyramid fashion. CJive eight 
of them a fivt* ounce cup each, give four of them 
an eight ounce cup each, give two of them a 
fifteen ounce cup and give one a one quart con 
tainer. You will also need eight brcnvn beans and 
eight white In^ans for each of thi' two p'oups. 

4. Tell students they will ust> cups and beans to 
show how a harmful chemical can concentrate 
in a food chain, 

a. 8 fiveounce cups represent atjuatic plants 

such as algae, 
h. 4 eightounce cups represent aquatic 

i nseets. 
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2 fifteen-ounce cups - represent fish 

d. 1 quart container — repi'esents an ea^jle, 

e. 8 brown l>eans - rc^present useful Uuid valui- 
in tissue. 

f. 8 white beans — represtmt a chemical that 
bioconcentrates in plant and animal tissues. 

Give each of the ei^ht students in the i^roup that 
represents a plant (ones with the five ounce 
cups), one white bean and one brown U^an. 

5. Explain to students that in this focnl chain each 
insect eats two aquatic plants, each fish eats 
two insects, and the eagle eats two fish. The 
brown beans and cups are digested and used by 
each member in the food chain, but the white 
teans bioconcentrate. Before beginning, have 
students infer what type of pollution the white 
beans might represent, < pesticides used on fit^lds 
near water, leaking toxic waste from drums at 
an improperly controlled dump near the water, 
or leachate from a solid waste dump) Proceed 
with Ihe activity in the following steps: 

a. Each aquatic insect receives four beans from 
two aquatic plants (a white and a brown 
bean from each plants 

b. Have each aquatic insect take out one of ihv 
brown beans. Ask why? (represents food 
burned up as energ>' by the insfnrt ) Why does 
one brown bean remain? (represents food 
stored which helps the inse^rt grow) 

c. Each fish receives six beans from two 
aquatic insects (one brown bean and two 
white beans from each insin t). 



d Have each fish take away one of the brown 
beans. Ask students what this repmsents as 
discussed in *'br 

V, The eagle receives ten beans from the two 
fish ((me brown bean and four white beans 
from each fish), 

f Have the eagle take away one of the bnwn 
beans and tell what this reprt^simts. Why is 
one brown bean left? Ask the eagle how 
many white beans are in his or her cup. 
What diH^s this ivpn^scmt? (bioaccumulation 
of a harmful chemical) Ask students what 
the steps in the exercise represented? 
(bi(K!oncentration) Which beans bioconcen- 
trated?<the white ones) 

After enacting the sequent have each student 
complete the handout. It AU Adds 

7. Refer to the handout and ask students how fn^h- 
plv might Ih* affected by the pollution in this 
f<K)d chain. (They could consume harmful chemi- 
cals by tMiting the fish.) 

8, Discuss with students how the improper dis- 
posal of hazardous waste resembles littering be 
havion but a more dan^M-ous form <jf littering. 

Evaluation Hnvv students nimplfte thi* 
handout, Ikfn'i Brmk ihv Chain. 
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DON'T BREAK THE CHAIN 



CONCKNTRATED CHEMICALS 



Directions: Read the passage below and answer the questions that follow. 



All energy starts at the sun and is passed along the food chain. Producers are the first 
part of any food chain. Producei-s are plants that change the sun's energy into other 
forms of energy that is passed on as the plants are eaten. The next part of a food chain 
ai-e the herbivores. Herbivores are animals that eat producers. They get their energy 
only fi-om producers. Carnivoi*es are mostly animals that eat only herbivores. They get 
their energy from the herbivores. A sample food chain would be: 

SUN Produven Clover Herhirore: Rabbit Carnivore: Owl 



1. In complete sentences, explain how each membet in the sample food chain gets its 
energy. Use the words producer, herbivore or carnivore in each sentence. 



2. How might the clover become contaminated by harmful chemicals? 



3. If the contaminated clover dies, what will happen to the rabbits and owls? (Answer 
this question on the back of this page.) 




Clover: 



Rabbit: 



Ow): 
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CONCKNTUATKI) ( H KMU ALS 



IT ALL ADDS UP 



i 



DmHwrts: AnHwer the questions in Part A below and then fill in the boxes with X's 
and Os t(i represent what happened in the activity. The X's represent the white In^ans 
(polhition) and the O's represent the brown l)eans ffond). Then answer Part B. 




B 



C 



I) 



PAKT A 

What hvin^ or^^i?nsnis do the boxes in row "D"' represfnl? 
What hving organisms do the l>o\es in row "C" n^present? 
What hving organisms do the boxes in row "B" ri'inesfnt'.' 
What living orga isni dot>s the l)ox in row "A * represent? 

PARTB 

Expl ain what liappens t(» the brown (food) and whitt* (poihition) i>eans as thev move up the 
food chain. 



(continue answer on hack I 



ii(.„. 1,1 .,( N.iiui.i: KrwMi 
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Chapter 8 



Hazards in the Built Environment 



225 

193 



CHEMICALS AND WASTE MATTER: 
SOURCES OF POLLUTION 



CHAPTER 



8 



Chemical Compounds and Hazardous Waste 

All the materials we throw away - patH?n glass, 
plastic, make-up, paint thinner - are compiled of 
chemical parts called elements. There are 92 ele- 
ments that cHXur in nature and thirteen others that 
have been made by humans in hiboratories. Some 
examples of elements are oxygen, hydrogen, iron 
and aluminum. Elements are rarely found in their 
pure natural state. Rather, they are usually found as 
different ctmibinations of elements known as com- 
poundn. Water is a compound made up of oxygen and 
hydrogen, each of which can be separated from wa^ 
ter in a special process. In order to obtain pure alu- 
minum, aluminum must be separated from thi? 
compound aluminum oxide found in bauxite or alu 
minum ore. Some compounds, such as cellulose 
found in wood, are natural. Othei^s, such as plastic, 
are human-made. 

There aix* two types of compounds: organic and inor- 
ganic, (hyanic cvmpoundH contain elements such as 
carbon, nitrogen and oxygen and are associated with 
living organisms. PapiT is an organic material made 
from the organic compound cellulose found in wood 
fiber. Plastic is an organic material made from the 
organic compound petroleum which was created 
over millions of years frtjm decaying plant and ani 
mal matter. Inorf^nie compvuntk do not contain the 
element carbon and are asstK'iated with eleint^nls 
(such as iron and copper) that are not produced by 
living c*ells. (Jlass is an inorganic material made 
from the inorganic compound sand. 

Materials made from organic compounds break 
down or decompose in different ways than do niateri 
als made from inorganic compounds. Organic com- 
poimds can usually be broken down by organic or 
living organisms such as fungi and bacteria. Paper 
containing the compound cellulose is broken down 
in this manner. Inorganic compounds require the ac 
tion of sun, wind, water and/or oxidation trusting) to 
break down. Iron, an inorganic element in steel, is 
susceptible to rusting. Some organic and inorganic 
compounds defy the general rule noted alwve and 
are hardly susceptible to decomposition of any natu 
ral kind. Plastic is an example of an organic mate 
rial which is impervious to organic decomposers 
such as bacteria and fungi. Glass is an inorganic ma- 
terial impervMouH to weathering. That plastic and 



glass (human made materials) are so durable com- 
partnl to wood or other elements found in nature, in- 
dicates what humans can do with natural elements 
to make chemical compounds that are stronger and 
more [K?rsistent than those which exist in nature. 

Some compounds are used in different ways to either 
form substances and materials that are safe or form 
substances and materials that can be hazardous to 
human health. Plastic, made from the chemical com- 
pound petroleum, is nonhazardous (unless it is 
burned). Motor oil, which is also made from petro- 
leum, is a hazardous substance because it can be 
toxic. A product or waste material is considered haz- 
ardous if it exhibits one or more of the following 
characteristics: 

ignitahiiitif Substances that can create fires under 
certain wnditions, 

Cornhvvit^ Substances that are capable of corrod- 
ing metal- 

Keactivitff Substances thai can create explosions 
and Or harmful fumes or vapors under 
normal conditions. 

Ihxicit^ Substances that are harmful or fatal when 
ingest t?d or absorbed.' 

Adver.se effects on human health from exposure to 
toxic chemicals or to air and water polluted by toxic 
t hemicalK can include damage to living tissue, im- 
pairnunits to the central nervous system, illness, 
birth di»fects and death. The amount of any one toxic 
chemical which can cause harm to human health 
varies with the nature of the substance, the route of 
exposure and ihe length of exposure. Two general ef- 
fects <if exposure to toxic substances can be identi- 
fied: efft»cts termi^ acute and effects termed chronic. 

Ai ute vffiHts ioY acute toxicity) refers to any harmful 
t^ffect produced within a short period of time, usually 
24 96 hours after contact with a toxic substance, re- 
sulting in st*vere biological harm and often death. 
We are familiar with many chemical prwiuct^ in our 
homes that could have th-se toxic effects; they con- 
tain warning labels about ingestion and inhalation. 
Chronic cffi^ts (or chnmic taxicitff} refers to any 
harmful effect prmluced after a long peritnl of time, 
usually resulting from repi*ated exposure to low con- 
centrations of a ttixic substance. Chronic effects can 
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CHEMICALS AND WASTE MATTER: SOURCES OF POLLUTION 

Backgrtmnd Information 



happen by drinking contaminatiHl water or working 
over a long period of time with construction materi- 
als that contain toxic substances."^ 

The use of some toxic chemicals has been banncHl fc^- 
cause of the threats to human health. Asbestos has 
been banned from use in many prmlucts and ih being 
eradicated from buildings where it was used in insu- 
lation* PCB's, traces of which are found in the blood 
and fatty tissues of most people, have also been 
banned. Yet, many chei icals which have been 
banned still exist in our environment, in prcnlucts 
made before bans wer.*? initiated and in dump sites 
that have yet to be cleanrd up. 

One of the major problems with products made from 
toxic chemical compounds is that eventually they 
must be disposed of in the environment. Many chem- 
icals identified by the EPA as toxic are dispos^ of by 
industries and businesses in special ways so that 
they are carefully monitored and controlled to pre- 
vent environmental damage. But toxic substances 
found in many consumer products, such as sh(^ pol- 
ish and oven cleaner, are often thrown away with 
household waste. These household kazardouH iewttea 
are often disposed of in the ground in sanitary land- 
fills. Although sophisticated control techniques are 
used in many sanitary landfills, these landfills are 
not as rigorously designed and monitored as are **se- 
cure" landfills, designed specifically to handle haz- 
ardous waste. Vhis means that careful treatment 
and disposal of household hazardous products by 
consumers is becoming increasingly important. 
More about this will be discussed below, including a 
guide to the disposal of household hazardous waste. 

We really can't say for sure whi.^ happens w^hen the 
leftover contents in containers for toilet bowl clean- 
ers, paint solvents, shoe polish, detergents, house- 
hold bleach, metal cleaners and antifreeze are 
buried in the ground. Furthermore, we can only 
sj^culate about the hazard and toxicity of the mix 
ture of these chemicals with rain and surface water 
that percolate through a landfill and form a sub- 
stance called leachate. We do know that each of 
these products individually is ha^ardou8 in some 
way. And many of the chemicals used in these prixl- 



ucts art^ very persistent, meaning they are not bro 
ken down by temperature changes, alkalinity or 
acidity, or by micro-organisms, except over a very 
long period of time. In addition, mtnv parent com- 
pounds in the degradation prwess break down into 
other compounds that are more toxic or persistent 
than the pai*ent compounds. 

Many hazardous materials and substances have 
been identified and their disposal is strictly regula- 
ted. But the number of chemicals is very large: 4 
million have been registered with the American 
Chemical Society; 60,000 different ones are pro- 
duced annually; and thou^nds of new* chemicals are 
developed each year, lasting for the effects of these 
chemicals upon health and environment, separately 
and/or in mixtures, lags far behind production and 
disposal. Once a substance leaks from its jar or can, 
whether disposed of properly in landfills, incinera^ 
tors or storage facilities, or disposed of improperly in 
s(»wers, waterways, or backyards, it becomes very 
difficult to predict chants that may happen to it 
which can affect the environment and human 
health. Climate, temperature, acidic and alkaline 
cx>nditions, as well as plants and micro-organisms 
are variables to be considered. And the chronic ef- 
fects of harmful substances may not be discovered 
until unfortunate results have appeared. (DDT was 
used for 30 years befoi^e its long-term toxii: ^fleets 
and movement up the ffwd chain became krow^n.) 

The most important concern about the land disp()sal 
of wastes containing toxic sub.stances is th«* efiect of 
improper waste dispcKsal upon one of our most valua- 
ble resources: water. 

Water and Ibxic Waste 

Fresh water is a major Ohio natural resource. There 
are 44,000 miles of rivers and streams: 60,000 lakes, 
ponds and reservoirs; 28 major aquifers; and 3,500 
square miles of Lake Erie in Ohio, Protecting this 
valuable resource from pollution is a major concern. 

Recently, the pollution of |yroii/irfira/er( water w^hich 
fills the spaces between particles of soil and rock un- 
derground) has become one of the major environ 
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'Some common toxic chemicals found by the EPA wb*?n thi»y are calUnJ lo clean up a tuxic dumpHite include* HKbi*Ktf«4, arnonic, formaldt*' 
hyde, polychlarinaied biphenyl^ (K'JB'h}, lead, mercury, carb<m tetn4ch!ondt> and vinyl chloride Thvnv chemicals haw h*-en (»nd mmv 
still are) used in viihouH producli^ such as clothing and electric hair dryen* la^bestcHst; pharmiiceuticals and peHticidet^ uirtienicn plywoijd. 
plastics, room deodorants. ct^meticH <formaldi?hydt?n lubricants and caulking <Pt?B batteries and pijnnentfi Ueadi; th*?nni)mi>terfi. hat 
teries, {diarmficeuticals (mercury n metal dep-efl»eni and agricultural fumiganin (carbon tetrachloride); fwd pncka^inj? and nm>s<»l con 
tainers (vinyl chloridel. Impending on the extent and duration of exposure to the chemicalN in the**e products human health can be 
affected in different wayii: lung cancer and respiratory problems (aKbestiis); birth defects and nkin cancer (ar«enic); fatigue, eye irritiitionw 
and respiratory prc^Iems ffoiiniUdehyde^, liver damage and cancer (PCB'k); brain and heme damag(e (leadt; kidm*y damagif and birth de 
fecta (mercury); damage to central nervous system Icarbon tetrachloride); lung cancer and liver cancer ivm\ \ chloride l 
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mental issues oonl'nmtin^ th*' nation. In Ohio, 
nearly 40^V of the population use- f^roiuuiwater fnjm 
wells for drinking water and himsehold uses. Tht» 
majority of this water is found in nqmfvrs (larjje un 
derp'ound reservoirs ot water in layers of poi^ous 
rocki. Two sources <if ^mundwater pollution are 
solid waste landfills and hazardous waste siti's, in- 
eluding hiizardous waste landtlUs, Under certain cir- 
cumstances leachati\ wliich forms in landfills, has 
the potential to reach hoth shallow and deep 
aquifers. Guidelines have been establishcHl by the 
EPA requiring huuitiUs tc? Ih' built with clay or syn 
thetic liners to redact* or collect U»achate and to pro 
tect groundwater. Ohio has over 150 solid waste 
landfills that accept municipal and (xmimercial scjlid 
waste; but most f)f these were constructed before the 
EPA guidelines were developed. 

As in the case of older municipal waste dumps, older 
hazardous waste dumps and chemical ponds re- 
ceived (and s<une continue to receive^ unknown 
quantities of waste prior to the issuing of EPA guide 
lines in 1978. Ohio is a major ha/.ard(ms waste gen 
erator and a center of hazardous waste disposal. 
There are approximately 75 ptu initted Ohio hazard- 
ous waste facilities that meet KPA rectnnniended 
guidelines, including groundwater monitoring. 
However, in 1986. there wore alsii 'M) hazardous 
waste sites in Ohio that were listed on the Federal 
EPAs NaMonal Priorities List uNPIj for speoal 
cleanup. And there are 850 additional sites which 
m*c*d further investigation X{\ delennine if cleanup is 
necess ny. 

Another important s^nuviMif drinking water Hur- 
face iOittr. Surface watei s in Ohio, including rivers, 
streams, lakes and ponds, have become polluted 
with a variety of chemicals from households, busi- 
ness€'s and industries, Foi example, approximately 
4(K) toxic chemicals have been fcjund in the (ireat 
Lakes. 

Three categories r)f pollutants can be found in many 
of our waterways. T}u\v are nutrients, tnxic organics 
and toxic metals, XutrientH, mainly phosphorous, 
come from human and aninud excrement, agricul 
tural fertilizers and household detergents that are 
released into lakes and rivers from sewage which is 
not always properly treated or fnmi storm sewer 
drains or from agricultural land. Nutrients act as a 
fertilizer for algae and other aqiuitic plants which 



multiply rapidly rt*ducing the amount of oxygen 
available for fish and other living organisms. This 
creates an aging proc*ess, rt^fernnl to as ifutrophicn- 
tim, which causes a n^duction in life in lakes and 
streams and a deterioration in the water quality 
that affects drinking water 

Time organics are tbund in waterways in the form of 
pesticides and other chemicals that wash from agii- 
cultural lands and from improperly controlled indus- 
trial waste sites. Many very toxic pesticides, such as 
DDT and aldrin, have Iwen banned. Although these 
can still be found in waterways bi^cause they don't 
break down easily, their levels an* now considered 
safe in most locations. 

Hmc mvtaln (often called heavy metals), such as 
mercury, lead, cadmium, and others usually work 
their way into waterways through the disposal of in- 
dustrial wastewater. Mercur>% a very harmful sub- 
stance that can cause brain damage and birth 
defi*cts, was so prevalent in Lake Erie in the early 
1970 s that a ban on fishing was imposed, Although 
the levels of mercury and other pollutants in Lake 
Erie have decreasi^d substantially, mercury is still 
washing into the lake (nnn cHmtaminated sediments 
upstream in Lake St. Clair, 

Solid and Hazardous Waste Disposal: 
What can be done to prot€>ct health and 
the environment? 

What makes most hazardous wastes difTicult to dis- 
pose ui is that they cannot be broken down easily, or 
even at all. by microbes such as bacteria or by 
weathering processt^s. Scientists are just beginning 
to study the subjiHi of the bi0Miagical in*etmifnt of 
hazardous chemicals. In the future, tiny bacteria 
may hi»Ip solve hazardous waste problems by ingest- 
ing certain types of harmful organic chemical 
wastes and changing them into harmless sub- 
stances. The biological treatment of hazardous 
waste is <mly in its infancy and is rarely applied on 
any effective scale. 

The most common form of hazardous waste disposal 
is to tieat hazxirdous materials and bury them in the 
ground, either in underground injection wells or in 
landnUs. One form of treatment before land dit^posal 
is ph/fsical treatment where liquids are separated 
from solids through evaporation or filtration so that 



'Ground Water, Ohio KPA Pubhc Int<T<^«t Crnter. 1987. p 5 NiMther do ihv older sites hnvf ^Tound wator mnnitiwin>; wells. 
*lbid.. pp. 22 23. 

H^rvat lAiken Amrm u, TS KPA, Ki-^nun 5. p 15, 
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volume can be reduced. Paint containing? toxic s^ub- 
stancen can bt» treat <*d in this manner Other toxic 
substunce^i can be piiVHicaiiy treated by concentrat- 
ing them into a thick paste or mixing them in ce* 
ment. Chemicnl trvatimnt can bv us<»d to detoxify a 
harmful substance by adding chemicals that ''neu- 
tralize*' it. Adding lime to battery acid to decrease 
its acidity is one example of cht-mical treatment. At 
a special type of landfill called a secure landfill, 
toxic wastes which have been tn*ated are enclosed in 
drums and secured in the gi-ound between layers of 
clay to inhibit leaka^je of harmful materials. 

In order for a landfiil for solid or hazardous waste to 
be environmentally safe it must possess certain fea^ 
tares. These inchide the following: 



temperatures. On the other hand, toxic metals such 
as lead and mei^cury canmit In* incinerated, Thest' re^ 
quire secure, lined landfills. 

The bt^st options for dealing with any type of waste 
are to reduce the quantity gc^nerated, reuse waste 
materials if pa'^sibie, and to iwycle as much waste 
as pcrssible which cannot be reused. Rei vcling can \w 
just as important for hazardous wastes as it is for 
household recyclables such as newspapers, glass and 
aluminum cans. Although recycling of hazardous 
waste can be expensive, when the costs of environ 
mental impacts of various forms of disposal are c<m- 
siderc»d, the net costs of i-ecycling can be much less 
than first indicated. 



a. natural or synthetic liners to contain leachate; Ha/.ardous Waste Disposal and legislation 



b. gas venting and monitoring systems to control 
methane (natural gas), which is a highly vola 
tile gas created at landfills by the natural 
prcKnrss of organic dwnmposit ion; 

c. monitoring systems to test for gr«>undwater 
pollution; 

d. specifications for types of waste the landfill is 
capable of handling safeiN ,.nd for those which 
should not bi^ accepted. 

Landfills can be a viable way to disp<^s4» of solid and 
hazardous wastes if they are properly desigm^d, op 
erated and mcmitonHl. The federal EPA Uhrt)ugh tht- 
Resource Conservation and Kicovi^ry Act) has 
impased strict guidelines to make them as safe as 
possible. 

Although landfills can 1m» made safe, the incinera- 
tion of hazardous waste* is t»merging as a preferred 
method of disposal, bi*cause it greatly reduces the 
volume of wastes and the nei^l to use scarce land 
space. (Landfill space will always be needed to some 
degree for ash remaining after incineration and for 
wastes that cannot be incinerated). Critics of incin- 
eration often identify the p<itential for air pollution 
from gases and particulate matter emitted after 
waste is burned. 1\> cut down on air pollution, a vari- 
ety of emission control devici\scan hv installed at in- 
cinerators. Electrostatic precipitators are the most 
widely used. 

Incineration is effeitivf* on srmie solid wastt»s and 
virtually all liquid «»!>^anif v. a>tts such as paint and 
solvents. Even WBs tan inrinerati'd at high 



Over 6 billion tons of hazardous waste are produced 
every year in the United States. That s more than 
cme ton for ever\' person in the country piT year,' 
Given the potential for threats to human health 
through impropt*r disposal of this waste, the crea- 
tion of regulatory agencies and national legislation 
has been nect'ssary. As part of its mis^^ion to safe- 
guard the environment and human health, the t\S. 
Unvimnmrntai Ptvtvvtion Agency (EPA), it^gulates 
hazardous waste and the disposal of hazardous 
wastes. IVo pieces of legislation enable the EPA to 
fulfill this mission. The Rvnourrv Cmwrvation and 
Ricoi ery Act iRCRAi of 1976 establishes technical 
and safety standards for the j^^neration, treatment, 
storage, transportation, and disposal of hazardous 
wastes. RCRA was amended in 1984 through the 
Hazxirdous and Solid Waste Amendments (HSWA), 
These amendments expanded EPAs authority, giv 
ing it responsibility to phase out the land disposal of 
hazardous waste and to induce industr)* to redact* 
the ariount tif waste it creates. Another imiw>rtant 
piece of legislation is the Comprehensive Environ^ 
mental Ri'sp<mse, Compf?nsation, and Liability Act, 
known as Supcrfund, Superfund allows EPA to clean 
up abandoned hazardous waste sites. 

In 1972, Ccmgre.ss passiul the Vkan Hb/er Act to re- 
store and maintain the quality of the nations water 
The Ohio EPA's Division of Water Pollution and Con- 
trol and the Division of Water Quality Monitorrng 
and Assessment are responsible for carrying out the 
goals of the Clean Wiiter Act. These divisions main- 
tain close links with the Ohio EPAs Division of >Solid 
and Hazardous Waste*. 



"^A Betivr Wuy: iluulv th. Hi liA nuffw^ KPA, Ke>:ion 5, ChicnK'o. niinnuv \\m, p I 
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The Divisitm of Solid and Hazardous Wasu* adinsniH 
ter« Ohio's solid wasti* and hazardous wastf disjxisal 
pmgram-s, Somt* of the functions of this division 
inciudi*: 

• In«pt*dint? facilities that tn»at, store or dispose^ of 
hazardous waste; 

• Technical reviews of hazardous waste dis{^HKsaI 
sites; 

• InsuriuK that local health departments c<imply 
with the state minimum standaids in their licens- 
ing and enforcenv nt of solid waste dispfksal; 

• Issuing Permit To hixst all <PT!) to all new solid 
waste facilities; 

• Inspecting existing' sanitary landfills and per 
forming; technical revii ws itf sulid waste disp<isa) 
sitc»s: 

• Helping Imate s<did waste disposal lapacity for 
cities, count it*s and regional ansis; 

• Investigating complaints uf illegal <i|>en burning 
and trash diunping 

The Ohio EPA niainlains an active, exteuhive art 
work of employees all over the state who will speak 



t*! schwl cIaHsi*s up<«i requc»st. They usuaily talk 
ahout the agt*ncv. what the agency d<H*s. what causes 
pollution, and how students can help* Ih request a 
speaker, contact the Ohio KPA Public Inteivst Vvn^ 
ter in (Ndunibus, <614) 644 2160 or the Ohio KPA 
District oflice that serves your county. 

Household Ha/ardouN WuNtc and 
mt&t Tb Do With It 

As part of the background information tii this chap- 
ten two sections are presented behiw. One is a listing 
of connnon hcmsehold ha7j[irdous wastes, classified 
according to type. The other is a guide to the dis- 
posal of household hazardous wastes reprinted from 
an Ohio EPA hrochure. Another valuable dtspiisal 
guide, which includes additional information, can bt* 
obtained fmm the Knterprise for Education. Inc, in 
California, The title of the guide is Hazunlous Wastv 
Fnwi Homes, It can be iibtained for a small fee. 
Write to; 

PJnterpris^' for Kducation 
ASanlii Mnnica Mill 
Santa Monica, l A 90401 
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EXAMPLES OF HOUSEHOLD HAZARDOUS WASTES 



Autamnbilv: motor oil. lubricuting oil, brake fluid, 

automatic tran^mi-SHion fluid, battery, car 
wax, carburetor cleaner, antifrcrzi-, 
guHiiline 



Painting & Wmnlworkinfj: 



uname! paint, varnish, latex paint, 
turpentine, paint thinner, glue, wchkI 
pn^servatives 



Oardvn, Pet & Outdmr Supplivs: 



inwcticide, herbicide, fungicide, i^nail and 
slug poison, fle*i powder 



ihusehold Cleaning Suppln's: 



rust ntmover, oven cleaner, drain o{H?ner, 
furniturt* poU^^h, floor polish, metal palish, 
chlorine bleach, moth balls, tub and tile 
cleaners, disinfinrtant, toilet bowl cleaners 



Pvrsunul & Jhahh Items: 



shm^ptdish, expired medical prescriptions, 
perfume and aftershave, nail pnlissh, nail 
polish remover, rubbing alcohol, mercury 
<fnmi broken thermometers » 



Jiahbies & Recreation: 



gun cleaning solvent, photographic 
chemicals, arti^^t oils and acr>lics, ceramic 
glazes, swimming ptH>l chemicals 



Aeroaol can*s of all type, 
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A fSUIDE TO SAFE DISPOSAL OF HOUSEHOLD WASTES* 



Aeid^/AlkalinpH 

Acids ibalti»r>\ hydi^H-hUinc) and alkalinen ulrain 
openf'ns) burn ihv skin. Tin? In^st way to get rid of 
acids or alkalines is to dilute them TIIOROUGHLY 
and wash them down the drain. An impf>rtant safe 
guard when diluting is tu ADD ACiD TX) WATER IN 
SMALL QUANTITIES AT A TIME. For example, 
add no more than an ounce of acid to a gallon of wa- 
ter, dump, and repiuit this pnK-edure until you have 
no acid left, Never add water to acid nr it will splash 
and burn you. 

Antifreeze 

Small Hnuamts of antifn»ezc« (1 gallon or lessi can 1h* 
taken to your local w««* ' iter treatment plant or 
else diluted thoroug .nd washed down your 
drain. If you live in the country, pour antifrwze out 
along a fence row away from any %vells. Animals are 
attracted to the sweet taste of antifreeze, so dispose 
of it w^here they won't hi* tempted. Also, make sure 
you spread antifreeze out as much as possible. 

ArHf^nic /Cyanide* 

If you know where the substance came fnim (fen* ex 
ample: if you brought it home from work) take it 
back. T\> dispose* of small amounts, place the original 
container inside a larger plastic or cardboard con 
tainer and fill the space in lietween the containers 
with lime. PiU the container in the trash. Always 
avoid unnecessary handling, t^ontact Ohio EPA for 
information on what to do with large aniountn of ar 
senic ar cyanide. 

Bleach 

Bleach can be diluted and flushed down your sink 
drain. Never mix bleach with ammonia or with 
acidic products such as some drain, toilet bowl, and 
metal cleaners. Toxic fumes (strong enough to be fa 
tal) will result. 

Car Batteries^ 

You can take old car batteries to a retailer Chtnak 
your yellow pages under **BatterieH" for stores that 
sell batteries and take used batteries in exchange. 



CUumerN/Polishes 

Sfnall amounts of cleaners and polishes (rug, floor, 
and uvinx cleaners; furniture polish) can be disposed 
of w ith the rest of your g;irbage, 

Dininfei^tantH 

Disinfectants can be diluted and flushed down your 
sink. Disinfectants contain strong chemicals, so use 
them conservatively and with caution. 

Gas Cyllnden^ 

Butane, propane, or other pressurized gas cylinders 
should not Ik* disposed of with other refuse because 
<»f the serious explosion hazard Cuntact your local 
rt*f'use collector concerning disposal of the cylinders. 

Gasoline 

Gasoline is one of the most hazardous substances 
found around the home liecause it is poisonous and 
flanmiable. Try to find a way to use up leftover, un- 
contaminated gasoline. If you don't have a lawn- 
mower, snowhlowen or car that needs a little gas, try 
to find a neighbor who can use it, 

Herfoieidc'N 

Try to use up what you have, avoiding disposal 
whenever possible. Small amounts can be )K)ured 
alooK a fence away from animals. The Ohio Depart^ 
ment of Agriculture MAY accept small quantities 
of useable herbicides. Contact Ohio EPA for informa* 
tion on how to dispose of large quantities of 
herbicides. 

Iodine 

Iodine should he packaged in a tightly closed con- 
tainer ( the original one if possible) and placed in an- 
other unbreakable container. Fill the space between 
the containers witH cat litter, which will act as an 
ahsorbiMit if the inner container breaks. Dispose of 
the entire package in your trash. 



♦RepnnUfd with p<»nnii*>^i»n fmm the Ohio KPA I*ublic IntiTt*! Center. Colunihutr. OH <614) 2160. 
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Mercury 

Mercury is highly toxic and can hi- absorbed through 
the skin. You should remember two important 
things: DONT TOUCH MERCURY and DON T 
THROW MERCURY IN THE GARBAGE. Your lo 
cal high school labomtory may be interested in tak- 
ing it. Otherwise, you should si*nd mercury to a 
recycler. Contact Ohio EPA for a list of recyclers. 

Paint 

If the paint is still liquid, let it harden by taking the 
lid off the can. Once the paint solidifies, you can put 
it in the trash. If you have several cans of paint you 
want to get rid of, don't put them all in the tra^sh at 
once; just put out one or two cans at a time. If the 
paint is still useable, donate it to a school or commu- 
nity organization in your area, 

P^slicidesi 

The Ohio Department of Agriculture accepts usea- 
ble pesticides for redistribution. (Pesticides include 
insecticides and rodent poisons.) If the pesticide is 
old or unlabeled, small quantities (one pound/one 
gallon) should be seem ely packaged in several plas- 
tic bags and put in the trash. Contact Ohio EPA for 
information on what to do with large amounts of pes^ 
ticides. Never dump leftover pesticides into soil or 
down drains, sewers, or septic tank systems. Also, 
never reuse pesticide containers. You should rinse 
the «>ntainer three times, spray the rinse water on 
crops or your yard, then throw the container out 
with the other garbage. 

Solvents 

Small quantities of solvents (paint thinner, turpen- 
tine, varnish, stripj^yr) should be securely packaged 
with cat litter and put in the trash. Do not dump 
onto soil, or down sewers, drains, or the toilet. Large 
amounts of sol vents (more than 10 gallons) should be 
taken to a rec>cler Contact Ohio EPA for a list of 
recyclers. 



Used Motor Oil 

Motor oil should be riHrycled, Contact the Ohio EPA 
to obtain information about the recycling center 
nearest you, or call a Imral service station and ask if 
they will accept your used oil. A convenient way to 
hold oil for recycling is to funnel it into an old plastic 
jug or gallon container 

Safety Measures 

DO: • Wear gloves and protective clothing to 
prevent skin contact. 

• Handle the substance gently, especially 
if you donH know what it is. 

• Thoroughly dilute any liquid you are 
going to wash down your drain, 

• When disposing liquids, always put the 
original container into a second con- 
tainer and fill the space between with 
an absorbent. 

• Keep toxic substances out of the reach of 
children and pets. 

• Always read labels when you want to 
dispi>se of a product, 

• Avoid unnecessary handling by trans- 
porting or disposing of materials in their 
original containers, 

DONT: • Mix wastes together 

• Di.spose of large quantities of any toxic 
substances in a septic system, 

• Bury or burn containers or leftover 
substances. 

• Collect various hazardous materials to 
dispose of at one time. 

• Breathe fumes from toxic materials. 
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Alternatives to IbKic Substances 



PRODUCTS 
Drain Cleaners 
Paints and Solvents 
Pesticides 

Houseplant Insecticide 
Herbicides 

Oven Cleaners 
Furniture Polish 
Silver Cleaner 



ALTERNATIVES 

Pour bulling water dcmn the drain. 
Use water-based paint if possible. 

Use **pe8t management." Keep your lawn and garden weed- 
free*. Destroy infected planU^. 

Put soapy water on leaves, then rinse. 

Hand pull weeds or mulch generously. Cover garden with 
plastic in the fall to prevent w<?ed germination. 

Use baking soda for scouring. For baked-on grease, put V4 
cup ammonia in oven overnight to loosen, then scrub with 
baking stnia. 

Make a non-toxic polish by melting 1 tbsp. Camauba Wax 
into 2 cups mineral oil. For lemon oil polish: dissolve 1 tsp. 
lemon oil into 1 pint mineral oil. 

Soak silver in 1 quart warm water with 1 tsp. baking soda, 1 
tsp. salt, and a small piece of aluminum foil. 



Ask For Help 

Don't con.sider yourself an expert. Improper handling or di^poisal of hazardous wastes 
could be a serious threat to the environment and to you. Contact the proper authorities if 
you are not certain what to do. 
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i'RlM ARY INTKHM EDI ATI: 



Objectives Students will Ih^ able to; fl ) 
explain how litter can provide* a way for animals to 
meet their needs: (2) describe the harmful conse- 
qucnces to animals and to human hi :»!th when ani 
mals make their homes in litter Students will 
improve their abilitie.s to find information and to 
write erealii ely. 

Method Students use source of intbrma 
tion to rest-arch the needs of animals and to infer 
how these animals could make hcanes out of various 
littered items designated on a handout. NeJ^ative 
consi»quences to animals and to human health are 
discussed, and plays or puppt*t shows arc* produciMtl 
based on this information. 



Duration: five to six ela^ 


ss po'iods 


Setting: classrcMmi 




Subjects: Science, Lanf^uagi* Arts 


Curriculum Refenmce: 


4.1 



Preparation Collect r(»source informa 

tion (encyclopedias, nature books, texthwks; about 
animal habitats* includinj^ how animals move and 
their requirenifnls for breeding and shelter You will 



also net?d materials to make costumes or puppets. It 
would he especially helpful, in re^jard to the creative 
writing; exercisers, if you could find one of the tm} 
bcK)ks listed below to read to the class. 

Bodecker. N.M. The Afushnxmi Center Disaster; 

Illus, Erik Ble^-vad, Atheneum, 1974, 
FiKite, Timothy, Thv Great Hin^ail Garbuf^e Cufnr; 

Illus. Nonnand Chart ien Houghton Mifllin, 1980, 

Vocabulary habitat, harmful, health, 

Htten shelter 

Handouts IJttvr Homvs: Utter 
Attraction 

Procedures 

1. Briefly discuss unusual ways that animals 
might u>K? litter; a straw used as a home by in- 
sects, or a snake living inside a discarded ccwler 
l>o not mention item» on the handout, Utter 
liimi'H, for examples. 

2. Distribute the handout, i/Wcr/Zomf^, following 
your di^^cussion. You may want to have students 
divid ^ into gnmps of four or five to work on it. In 
order to complete the handout have students re- 
se;\rch insects and/or animals they think could 
raake homes in the litter based on their require- 
mentK for shelter and/or ftxyd and/or reproduc- 
tion. You may want to provide a list of insects 
and animals appropriate to consider: rats, 
roaches, flies, mosquitot»s, snakes, etc Reasons 
given by students on the handout might include 
statements like the following: "Roaches need a 
dark, damp environment so an old damp boot 
left out in the rain may serve as a home." "Mos- 
quitoes like to breed in still water, such as water 
trapped in old tires." '*Mice could fmd shelter 
from their predators in a boot;' You may want to 
have students find examples of litter in addition 
to those on the handout and sugge.st what ani- 
mals could make use of these and for what 
reasons. 

3. Discuss an.swers to the handout from two view- 
points. 

a. How can these animals harm humans? 
Check to see which sti dents' answers in- 
clude rxUs, mosquitties, flies, roaches, snakes 
and others that can clearly be harmful by 
spreading disease and^or biting and infect- 
ini? people. 
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b. Hinv can ar^nm]^1 themselven In? harnud by 
relying on those unnatural sinircos of shelter 
(e.g. Water could f^i't trapped in a boot and 
drown small insi^ctjs living there. Animals 
could inhale styrotbani and suffocate. They 
can ingest styrofuam and starve because 
their appetite bectnnes suppressed, yet they 
are without nourishment. Chemicals in 
tulwsor circuits of TV' could kill an animal. 
Ghiss breaks and cuts animals.) 

4. Students should work in groups of four or fiw. 
Each group is to select one type of litter habitat 
from the handout. They are to write a script giv 
ing the point of view of the aniniahs^ living in 
that litter habitat. The script could include the 
animals feelings about humans, why they have 
chosen this piece of litter ais a home, etc. To give 
studt^iits an idea of possible scenari(?s you could 
read one of the btmks nientiom*d in the Prepa- 
ration to students. 

5, When scripts are written, the stud<*nts can act 
out the play or they can pr(t\sent it as a puppet 
show. 



Evaluation Ask students to write down 
the following claim: ^Even though litter may pro- 
vide homes fcir animals, natural homes for animals 
arc better bt»cause litter can harm animals and it 
provides homes and nouri.shment for animals that 
cause harm to humans." Have students explain the 
claim orally or in writing. Give students the hand- 
out. Litter Attruvthn. to complete. Have each stu- 
dent present his or her drawing to the class and iK)st 
these on the bulletin board. In each case, ask stu- 
dents how the piece of litter was disposed of impmp 
erly and if the object could be recycled or not. 



ERLC 



2:n] 

206 



UTi'ER HOMES 



SHABBY SHELTER 



8 



i 



Directions: Animals, both small and large, can make homes out of trash. For each item 
below name an animal that could use it for a home and explain why. 



OLD TIRES 



1 



CANS: ALUMINUM OR METAL 




Animal: 
Reason: 




Reason: 



OLD BOOTS & SHOES 



STYROFOAM CONTAINERS 





Animal: 
Reason: 



Animal: 
Reason: 



GLASS 



JUNKiU TELEVISION 




Animal: 
Reason: 




Animal: 
Reason: 
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UTTER ATTRACTION 




LITTER REALLY HURT ME 



CHAPTER 




INVrKRMEDlA I E 



Objectives Students will W able to r/i^ 

scribe different wayn that litter can harm people. 
Students will imprave their abilities to erM)pera/e tn 
groups, to i-ipUect data and iu ^niph data. 

Method Students diseus.s and record difft*r 
ent ways Utter can 1h» h u mfuK They construct a sur- 
vey form and work in f^roups to decide who they will 
survey After collecting sur\'eys they organize data, 
they fif^urv fHTtvnta^vs and they express results in a 
graph. 



Duration: five class jjeriinls 
Setting: classroom, community 
Subject^?: Social Studies, Mathematics 
Curriculum Reference: 4,1 



Preparation Have pictures of litter 

available. If possible, find pictures of people injured 
by litter to show to class. 

Vocabulary accident, data, graph, lit 
ter, percentage, survey 



Handouts iJttt'r Accident Survey Form; 
Utter Accident IMa; IMa Presentation 

Procedures 

1. In a dasM discussion, define litter and relate it 
to accidents. List examples from students' expe- 
riences of accidents caused by litter. 

2. Divide the class into small groups and allow stu- 
dents to devise a survey for types of accidents; 
caused by different kinds of litter, ^u may wish 
to use the sample handout provided. Litter Acci-^ 
dent Surrey fVirm. On this form each group 
adds two extra examples discussed in class. Stu- 
dents in each group decide to whom they want 
to give their survey: to parents and relatives, to 
neighborh(K>d residents, etc. Each group should 
try to have 25 or mor'* respondents targeted If 
giving the survey to neighborhood residents, 
you may want each gmup to define a specific 
territory so residents do not receive more than 
one form. MAKE SURE TO CONSTRUCT A 
COVER LETTER TO APPEND TO THE SUR- 
VEY DESCRIBING THE SURVEY TO PAR- 
ENTS OR COMMUNITY MEMBERS. 

Alhw .wveral days for completion of the assign- 
ment. 

4, Have each gniup record their data. Use the 
handout. Utter Accident Data, for this proce- 
dure. There is room for ^oups to add the two ex- 
tra questions they put on the survey form. 

5, After students have calculated percentages in 
the Utter Accident IMa handout, have groups 
pn»sent their data in graph form with percent- 
ages indicati*d by making a bar graph using the 
Data Presentation handout. Display and dis- 
cuss results. 

fi. Discuss ways that communities can prevent ac- 
cidents caused by litter. 

Evaluation Post the survey material 

(the Utti'r Accident Survey form and the Ikita /^«- 
entation handout) from each group in various sta- 
tions throughout the room. Have each student write 
down the following questions and give answers 
based on their analysis of each group's data. 

1. Which type of accident is the most frequently re- 
corded in all groups together? 



2^ 



UTTER REALLY HURT ME 



2. For each category, add up the total number of 
taiii^ from all groups. Figure what percentage 
of the total number of all accidents from all 
groups each category represents. 



LITTER ACCIDENT SURVEY FORM 



UTTER REALLY HURT ME 



1. Have you ever been hurt by a sharp, rusty object left as Utter? Describe briefly. 



2. Have you ever been harmed or made sick by a dangerous substance left as litter? De- 
scribe briefly. 



3. 

Describe briefly. 



Describe brieil^ 



A. If you have ever had to receive medical attention from a doctor or hospital for any of 
these accidi»nts, please describe on back. 

B. Have you been hurt by litter in a manner not described above? If so, put on back as well. 
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LIITER REALLY HURT ME 



LirrER ACCIDENT DATA 



IUrectiim$: Make a check mark for each rectirded instanci' in the TALLIES space, After r*?cordinu all tal 
lies, add up the total and enter in the TOTAL coUrnin. Figure what percontai,'© of the total numiwr of 
accidents each accident description represents by dividing the total number of tallies for all accidents bv 
the total for each accident. 



Number of P(H)ple SuriHycd 



I. Have you ever been hurt by sluirp. rusty objects 
left as litter? 








2. Have you ever been hurt by dan^eroUK substances 
left as litter? 








3. 








4. 








5. Other examplcN 








TOTAL NUMBER 
OF ALL 
ACCIDKNI'S 
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UTTER REAIXY HURT ME 



90'V 



70't 



30' 



20'y 



0*.i 



HURT BY HURT BY 

RUSTY DANGKROUS 
OBJECTS SUBSTANCES 



IS THE WATER FIT TO DRINK? 



CHAI'TKR 



8 




INTERMEDIATE 



Objectives SludentK will In* able* In: i]) 
explain why wain ihr drmkin^^ must (ihvYvd; 
th'svribe how cU*an hKikint^ wator may iictually hv 
polluted. Studt'nts will improve Iht ir ahilitirs \o 
make annpanitii'i' (phsrrratians aiuJ t<> manipuUifv 
eqmpmvnt useful in expn imeuls. 

Method 

condurt an investigation oi 1 wu |)f>llut<-d water sum 
pies and a sample (^f c lean ^atei, rhey use miero 
scopifsand n^drd tht»ir ohsi^rva! ions They filter the 
polluted vvatiM* samples ;nid cnne a^am n»e*)rd thi ir 
observatiun.s. 



IHiration: five to six elass perioils 
Setting: classroom 
Subjt^ct: SeitMure 
Curriculum Rvfervnee: 4 2 



Preparation (iather one lai^u* bucket 
of water from a stream or lake which appears pol^ 
luted. Make antiiher huckc^t of water polluted with 
litter from the classnH)m; let it sit for 5 7 days b<»fore 
beginning the activity. This may include any tiny 
items from the waste basket: small pieces of paper 



(nm\ thv {\mn\ sw^H^pings fnmi elassriHmi iltHir. scrap- 
ings from bottom t>f shoes, tiny particles from Imttom 
ol a de>?;, organic food items such as gum, candy, 
fcmd crutnbs, etc. You will also nei*d a third container 
of mm polluted tap water Kach giinip of thnn? stu- 
d**nts shiHiId have a microscope, two microscope 
slides, two cover glasses and an eye dmppt^r. Also, 
each gr<aip nei^ls two clear glass one-quart wide- 
moutlu^d niaytumaise jars, a coffee filter, a rublxT 
band and two baby fmyd jai>^. The teacher should Ik* 
n?ady to explain the correct use of the microscope*, 
slides and cover glass. Paper and pencil will be 
needed by each student. 

Vocabulary tilten pollution, purify, 
sample, waterway 

Handout 
Procedures 

PAKT 1 

1 Kach gntup should prepare a slide i>f a dn>p of 
non polluted tap wat(»r. Have studi»nts use this 
slide in tin* microsco|n* io observe the non- 
polluted water. Kaeh student in the group 
should draw on a piece of paper what they have 
ooserved. I.abi»l this picture "ntm polluted 
water/' 

2. Kach group should prepar<» a slide of a drop of 
classrcMMu polluted water and 4>bsrrve it under 
the niicrosi-ope ()net» again each stmlent shoitld 
draw on a pm v j>f pa})i»r what they oh,s4*rve and 
lalM'l tins '\lassnMjm fxtlluted water." 

li. Ke|«*at the same pr<Hvdure with the polluted 
lake or stream watt»r, labeling this sample '*pol- 
luted waterway water.'' 

4 Have students compare their three pictures. 
Which Wijier is the most polluted and which the 
U»ast? Why? Talk with the class about pollution 
ajtid htter 

PART II 

1. Make note* that much of tan* drinking water 
comes fn)m streams and lakes or from under^ 
ground wells that can often he poHutiHl by mate 
rial which students have observed in their 
pollution samples. Discuss how the pollution 
could get into the water. Ask students what 
might in the waterway polluted water sam- 
ple that could be dangerous to human health. 
Discuss how hazardous materials can find their 



• IfNih Ohm {ii'|»innH<n^ NhIuimI Kt M»ufii ^, «fUKr Hrui** AMt-M l! S)U» f I^iKi- Ki»'fm>mur>.i<'uv.i^ui^H FjiI'j^ Oh?, «n<< Mm H i.nrnM-. K«{»t hl« tr»<'ntiin, 'l.^iru H»»t^f. Oh' 
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IS THE ^^TKR FIT W IIRINK? 



way into drinking wntrr niurivs. Ask stiuh'ius 
lunv ihi' pollution in !ht* two {hjUuUhI sumpU'S 
might hv ivniMvril 

2. Havr studi'nis wiirk in Mnall ^ruup-^ aj^ain, l*uss 
nut a maynnnaisf jar, cuflVi* tiller, ruWH»r hand 
and tw<i hahy fnod jars to ^^ach Kt*(Htp. Demon 
slrate the meth(?d for altaehini^ filler paper to 
the mouth of the mayonnaise jar hy foldin^^ the 
edf?e*s nf the filti^r f>ver the lip ni tln» jar and se 
curing it with a ruhher hand on the outside ot 
the Hj: Vsk the students to get a sample oi lit- 
tered water from the "elassronm polluted \va 
ter" usinj; the hahy IVkkI jar 

3. Uireet a memln'r of eueh j^roup in pour the water 
o little at a tiwe (so as not to damage filter) into 
the filter while everyone fihserves the results. 
Have studi^nts deseribe what is left in the filtiM. 

4. H<*peai the prortMluri' with the "polluted vNater 
way water'* sample. 

*i. Have the stu<U»nls make slid<«s of I'le two water 
samples that have just hc*en fil;erefi eom 
pare with slides of t!)e uriunial tap water Wenti 
fiahle matter should still sln^w up xuhUm' the 
mier<isc(>pe m all thn-e slides, 

ti. Kxp^Mre these* ohst*rvations hy having students 
complete th<* Inuulout. Filftring Hifi/cr Disruss. 
(juc'stion ^4 on tin- handout is particularly 
important, Step 7 helow is a i'ollowaip U) tins 
(|Ueslion. 

7. Havi- ^lud^*nt^ researrh dilferent )ras<Mis wli\ 
water may not hv fit in drink i \i*n thuu^^h it 
hKikselt^an. nuil w hy snmo water nj;i\ look clii ty 
or polluted and not he as harmful as i-leaner 
looking waloi Iniporfani issues jn I Ins r<^)^ard 
ineludf the loilowin^; 

• Water may i-ontani loxie d^ssnl ve-d ehi^mii-als 
or substances ah Jt ina\ lu^i he vtsiblt^ UDijrr 
a nueroscoptM. 

• Water may eonlnin disease producing: o) ^4an 
isms surh i^s liarlena. wliivh are oili»ji vi. i 
ble, or viiUhiT'. nol visible i*ven uiuhM a 
Tnicn>M'opi^ 

• \Vat<^r may con tarn sonii-lhin^ I ha! ionk^ ami 
sm(»lls had loit nnt n allv ' harmluir 



Evaluation Havt' fach sludont identify 
five substancos which Vi\n pulhitf (uir waterways 
and rxplain in oiivh taso hm Wu- poUution ctmld 
havf gtilten in \hv watt-r. 
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IS THK WATKR FIT TO DRINK? 

FILTERING WATKR 



8 




JDirvi'tions: After you have observed the filtering pixwesH. answer the following ques- j 
tions to the be^st of your ability. 

1. Write a brief description about what you ohKerved when the water from the two polluted 
samples was drained into the bottom of the filtering jars. 



2. Rased on the type of matter you Juive t>}>served in the filter, why is it important to filter 
water? 




3. If you still saw partitles of matti-r in the "filtered ' water under the microscope, explain 
how t Ills happeiu'fl. 




4. On the i)a(k. explain why water which looks clear may still not be fit to drink. 
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POLLUTION AROUND THE WORLD 



CHAPTER 



8 






INIKHMKDIATI- 



Objectives Students will able to: (1) 

identify sources of pollution in the U.S. and around 
the world; (2) cfasnify different types of pollution; (3) 
dencribe the harmful effects of different types of pol- 
lution. Students will improve their abihties to lead 
discussion and to write cnmtii'ely. 

Method Students gather information from 
newspaper and/or magazine articles. They display 
and lead a discussion about the information. They 
find where their articles are about on a world map. 
They infer the effect of pollution by writing an arti- 
cle as if they were individuals involved in a pollu- 
tion event. 



Duration: ongoing during a month or more, 
requiring one or two class periods 
on selected days 

Setting: classroom 

Subjects: Science, Social Studies, Language 
Arts 

Curriculum Reference: 4.1, 5.4 



Preparation one large world map, one 

large U.S. map, yarn; articles from sources of 



current information such as newspapers or maga- 
zines from home; bulletin board, paper to mount ar 
tides, glue or tape 

Vocabulary country, hKation, pollution 

Handout Subject-'Predieate Poilutinn 
Statementa 

Procedures 

1. Use the following current event activity on se- 
lected days to begin a science lesson. Put the 
caption, **Where is Pollution?" on the bulletin 
lK>ard aboye a world map and a U.S. map. Do the 
first example to show students what you expect: 
Find an article in the newspaper that pertains 
to some form of pollution and cut it out. Mount 
it on a small piece of construction pa}^r. After 
reading the article, discuss with students the 
form of pollution and the effects it had and may 
have in the future on plants, animals and/or 
people. After the discussion put the article on 
the bulletin board vnth yarn going from the ar- 
ticle to the state or country discussed in it. 

2. Have students complete the Subject-Predicate 
Pollutim Statements handout to give them an 
idea of types of pollution they can look for in the 
press. Discuss all types of pollution. Now have 
students find their own articles and display 
them. As students bring in their articles, en- 
courage them to read these aloud and lead a 
class discu^ion. Some students may not get the 
newspaper, so it is a good idea to bring one in 
each day for studenU; to search through during 
their free time. 

3. When you have a day when NO form of pollu- 
tion hits the headlines, APPLAUD! 

4. lb reinforce the idea that there are many types 
of i»)llution and pollution behaviors, have stu- 
dents look at each article (may want to give 
each article a number) and decide what type of 
pollution is described. Sample categories: a. lit-^ 
ter, b. solid waste from consumerSt c. solid waste 
from busine^ or industry, d. solid waste that be- 
came hazardous through incineration or dump- 
ing, e. hazardous waste (liquid, solid or gas) that 
was not properly rontained, f. chemicals used to 
protect croi^ or plants, g. chemicals used to 
fight insects or parasites and h. other 



(^^2968 Ohh Oe$»nmtri d Nattojil R*>«Him^ mtiv '^truAm «!. Cfven, Symmit Ek^fnentory (Summit ^titm. Oh) 
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Evaluation Have students assume the 

hypothetical role of a person actually involved in 
one of the events posted on the bulletin board. They 
could write an article for the local newspaper about 
what happened to them in the situation described in 
the article they chose. 



POLLUTION AROUND THE WORLD 
SUBJECTPREDICATE POLLUTION STATEMENTS 



1. Polluted water can harm animals and people. 

2. Pesticides and herbicides can damage soil,* 

3. A big oil tanker may spill a huge load of oil into the sea. 

4. A toxic spill from an overturned truck may force people from their homes.** 

5. The fish were killed by toxic metals which ran into the water. 

6. The average American throws away more than 252,000 pounds of gau^age in a 
lifetime. 

7. The Environmental Protection Agency estimates that then? are over eighty thou- 
sand dumps with toxic waste in the United States. 

8. Litter can harm plants and animals, 

9. Waste products from power plants can be dangerous. 

10. The fifth grade students helped pick up litter on the playground. 



* Look up the definition of the words "pesticide" and "herbicide." 
** Lotik up the definition of the word ''toxic. ' 



1HH» I Ihiii Ib'furtfiK'iit ij N;iiiiiu! Hi'.uiunr'. 
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HAZARDS AND WASTE 



CHAPTER 



8 




Objectives Students will be able to: (1) 
dencribi' what makes mmv household products ha/, 
ai'dous; i2) explain the importance of warning labels 
on products: (3) clafisify household hazardous prod- 
ucts by UHe; (4) identify methods of disposing of 
household hazardou.s pixnlucts and Lcmtainers when 
no longer needed and explain how improper disposal 
can pi>llute the environment and water supply. Stu 
dents will improve their ability to wake infvnmvs. 

Method Students make adjectives out of 
nouns and verbs to describe the characteristics of 
household hjizarrious products. They identify hm 
ardous products in their homes and wad labels w ith 
the help of adults in order to classify household haz- 
ardous products. Students make inferencx^s from an 
illustrated map to answer questions about the ef- 
fects hazardous product disposal can have on the en^ 
vironment. They create their own labels for 
hazardous products. 



Duration: five to six chiss periods 
Setting; classroom, home 
Subjects: Science, Language Arts 
Curriculum HUrferenee: 4.1, 12 



Preparation >vriting materials, 

dictionaries; some samples <if household hazardous 
wiiste products with warning labels iVmd an item 
from each household category identified iu the Back- 
giound Information, p, 200) 

Vocabulary aquifer, brand name, corro- 
sive, environment, generic name, hazardcms, house- 
hold, ignitable, incinerator, opt^n dump, pollution, 
n^active, sewage treatment plant, synonym, toxic, 
warning, water purification facility 

Handouts DeHtrihing Harmful Waste: 
Identifying Himnehuld HuMniouH P^uetn; Haz- 
ardouH Wante IMnptmal Routes; Warning iMhetn 

Procedures 

1. Have students complete the handout, Descrifh- 
ing Harmful l\mte. to become familiar with the 
traits of hiizardous products which often l>ecome 
part of the waste stream- 

2. Atlter ccnnpleting the handout explain the fol- 
l(>wing descriptions of hazardous waste to stu- 
dents. You may wish to write these on the board. 

a. Hazardous waste poses a danger to human 
health and to the envin)nnu»nt btnrause of 
one or moiv of the following characteristics 
which a hazai'dous substance may possess. It 
may Inv 

ignitable 
corrr^sive 
reactive 
toxic 

b. A haziu-dous waste may take the form of a 
solid, a .semi solid, a liquid or a gas, 

c. Many items that we throw away in our 
homes contain hazardous substances. We 
call them hoNsehohl hazardous waste, 

3. Refer to the list of hf>usehold hazardous prod- 
ucts in the Background Information of this 
chapter, p. 200, Find a sample item from each 
"household category'' to bring in to class to dis- 
cuss with students. Try to find products with 
warning lalnds. But. be aware, the hazardous 
nature of many household hazardous products is 
unknown, or not clearly identified or not often 
discussed on the warning label. Some products 
will say "flammable" or *'ignitable" on the la- 
Ih»1 when they are actually "reactive'' and per 



-H,u<.i- I^.ni.i |..im<!- hlVH 
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haps even "toxic" as well. Many plastics ai^ ig- 
nitable and some arc also toxic when burned if 
they are not burned at very hi^h temperatures, 
but there are mtually no warnings to thi^ eft'ect 
on plastic products. Even a material as seem- 
ingly harmless as newspaper possesses the po- 
tentially hazardous characteristics of being 
ignitable. 

4. Read the warning labels from the items yon 
have brought in and discuss the haz;u*dous char^ 
acteristics according to the four descriptions al- 
ready discussed in class. Point out possible 
hazards the product may possess but which art^ 
not mentioned on the label. Finally, identify the 
category of household waste each product repre- 
sents and where it may be found in a home. You 
could list the categories on the board and have 
students discuss which categorii^s the pitxiucts 
represent. 

5. As a homework assignment give ea?h student 
the chart handout, Identifying Houn€'hf^d lias- 
arduuH Products, to complete at home. IMPOR- 
TANT NOTE: MAKE SURE YOU SEND THIS 
CHART HOME WITH A COVER LETTER TO 
PARENTS OR GUARDIANS EXPLAINING 
THAT THEY SHOULD HELP THE STUDENT 
WITH THIS ASSIGNMENT Go over directions 
with students so they will understand what is 
expected. Explain what generic means and also 
mention that the descriptions of hazardous 
characteristics on labels of products may in- 
clude words other than the four discussed in 
class. Students, with the help of an adult, 
should try to interpret the warnings according 
to the four traits discussed in class. This could 
lead to a lesson on synonyms. 

6. Discuss the completed charts with students. 
Make a four category list of synonyms or other 
descriptions that have the same or similar 
meaning to the four descriptions of hazardous 
materials discussed in class. 

7. After discussing the completed charts with stu- 
dents, draw their attention to another veiy im- 
portant area of concern not shown on the chart, 
hut which would make an important fourth col- 
umn on the chart. Ask them what this might be. 
("HOW TO DISPOSE'') Have students complete 
the handout, HaznrdouH Htwfe Dispaml Rotttes. 
Before they begin, explain the following items 
on the handout: 



a. Aquifer - an undei*gnjund source of water. 

b. Landfill - a place where waste is covered 
with earth each day, and before the landfill 
is usedt a liner (of clay or plastic) is put deep 
underground so that waste materials mixing 
with rain and other waste liquids do not 
leach into the ground (and hence into water 
supplies or aquifers ■ do not mention this 
consequence to indents before they begin on 
the handout). However, if this harmful liq- 
uid, called leachate, is not drained properly, 
or if the liner does not contain liquid effi- 
ciently, harmful liquids may leach into the 
ground. Some older landfills do not contain 
liners. 

c. Trash incinerator - a place where waste ma- 
terials an? burned in a furnace; smoke and 
ash residues are created. 

d. Sewage treatment plant - a place where 
waste water from toilets and sinks goes to be 
filtered and cleaned ^o the waste water can 
be returned to the environment, in this case 
a river, 

e. Water purification facility - a place where 
water is cleaned before it is piped into 
homes; on the map, the water being cleaned 
and used for drinking by the people living in 
the apartment is river water. 

f. Draw students* attention to the yard and 
gutter as places where hazardous household 
products may be thrown away by people that 
are not thinking about the environmental ef- 
fects of their actions. 

8. Have students Iwk at their charts {Identify 
ing Home hold Hazardoun Proauetu hand- 
out) and decide what would be the best way 
to dispose of the items chey have listed from 
home. Refer to Background Information p. 
201. (You may want to copy this material for 
the students to use.) Students could work in 
groups to complete this assignment. Explain 
that some hazardous products (motor oil, car 
batteries and other items) can be recycled. 
Explain why recycling could be the l^t al- 
ternative to any type of dispmal of hazard- 
ous products. 
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Evaluation Give each student the hand- 
out, WanUng LabeU, to complete. Have each student 
make a sentence for each of the five adijectives listed 
in Question #6 on the handout, DeHoibing Harmful 



252 

225 



HAZARDS AND WASTE 



DESCRIBING HARMFUL WASTE 



Dtrectioms: Fill in the blanks below. Use a dictionary to help you choose from answers 
given at the end of this exercise. Write out the answers in each blank. This is a lesson 
about adjectives that can be made from nouns and verbs by changing their endings. 



1, The word hazard is a 
meaning . 

The ending 
meaning 

2. The word read is a 
meaning _ 
The ending 
meaning 



(part of sptHt'h) 

tdefinition* 
will make hazard into an adjective 



(part of sptK-ch) 



(definition I 
will make react into an adjective 



The adjective form of the word react is 



3, The word ignitv is a 
meaning 
The ending 
meaning _ 



<parl of s{KH*ch) 

(di-finiton) 
will make ignite into an adjective 



lb make the adjective form of the word ignite you must drop the letter , _ and add 



to make the word 



tj — 'J 
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HAZARDS AND WASTE 



4. The word corrode is a _ 

(part of sptHfh) 

meaning „ 

(definition) 

The ending , _ . will make corrode into an adjective 

meaning _ 

lb make the adjective form of the word cori'ode you must drop th** letters and 

and add , to make the word . 

5. The word toxin is a _ _ _ 

(part of spc>ech) 

meaning . _ _ 

(definition) 

The ending will make toxin into an adjective 
meaning _ . _ . , 

lb make the adjective form of the word toxin, you must drop the suffix and add the 

suffix to make the word . _. _ . 

6. Write all five words in italics above in their adjective form: 

3 , 4 

5. _ 



'< Ofaio Drfmrtmrni Natural l<«-MMjnre« 
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HAZARDS AND WASTE 

DESCRIBING HARMFUL WASTE (cont.) 



PARTS OF SPEECH: noun or verb 

DEFINITIONS ARE: 

a. to catch on fire 

b. a danger 

c. something that can cause death (poison) 

d. to explode 

e. to wear away 

ADJECTIVE ENDINGS (which are a\so SUFFIXES) ARE: 

a. ic 

b. able 

c. ive 

d. ous 

ADJECTIVE MEANINGS ARE: 

a. able to catch on fire 

b. dangerous 

c. able to cause death (poisonous) 

d. capable of exploding 

e. can wear away 
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HAZARDS AND WASTE 
INDENTIFYING HOUSEHOLD HAZARDOUS PRODUCTS 



Directions: Fill out the chart below by finding one example of a household hazardous 
product for each type of product already listed. Have a responsible adult help you di*- 
scribe the waste item and to identify hazardous characteristics of the product. If you can, 
think of an additional "TYPE" of hazardous product and find an example to describe 
on the last line. 



WASTE ITEMS: give generic 

description, not brand HOUSEHOLD PHYSICAL 

name of product TYPE STATE HAZARDOUS CHARACTERISTIC(S) 





AUTOMOTIVE 








PAINTING and 
WOODWORKING 








GARDEN and 

LAWN 

SUPPLIES 








HOUSEHOLD 
CLEANING 








PERSONAL 
HEALTH 






1 

« 


HOBBIES and 
RECREATION 
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HAZARDS AND WASTE 



HAZARDOUS WASTE DISPOSAL ROUTES 




JDirectionis: Look at the diagram above to help you answer the questions below. An- 
swer questions on a separate sheet of paper. 

1. Name two places where waste materials, including household hazardous waste, are 
often taken when you throw them away in your trash can or dumpster, 

2. What can happen to the envii-onment if wastes are not disposed of properly in the.se 
two places? How can waste be disposed of properly in these two places so that pollu- 
tion is contained? 

3. Name two ways that the river in the diagram could become polluted by household 
hazardous waste. 

4. Many people get their drinking water from underground aquifers. Describe two ways 
an aquifer could become polluted. What affect might this have on people living in the 
house in the diagram? 

6. Many people get their drinking water from rivero. Describe how polluted water could 
get into the drinking water at the apartment. 
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HAZARDH AND WASTE 

WARNING LABELS 



8 



Directions: Make up a ficlitious household hazardous waste product with a Uibel. 
Write information on the lahel space of the container bused on directions given be- 
side the container. 




generic name of product 



' uses of the product 



warning 



how to dispose of the 
product properly 
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Waste Age Choices 
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THE WRAP UP 



CHAPTER 




Vocabulary 



then 



littiT, now, packaging. 



PRIMAHV 



Objectives Students will be ab;*? to; 

(1) identify products and packaging used in the past 
and productH and packaging ufied in the present; 

(2) explain why littering has increased in modern 
times. Students will improve their ability to make 
compariBons, 

Method Students use a handout with pic- 
tures to identify types of packaging ujsed by early 
Americans and packaging used by modern Ameri 
cans. They discuss reasons why we have more waste 
and litter now than people did in the past. Students 
draw pictures and write answers to questions about 
litter problems. 



Duration: four to five clasfs pericnls 
Setting: classroom 

Subjects: Social Studies, Language Arts, Art 
Curriculum Reference: 8.1 



Preparation Identify and develop an 

understanding of THEN and NOW Americans. 
Share books and audiovisuals about early Ameri- 
cans. Have chart paper available for each team. 



Handouts Then and Sow fackaging, 
Pienic /W, Then and Xow Tbst 

Procedures 

1. Have each student complete the handout, Then 
and A'oif Packaging, and go over it. 

2. Arrange to have gi-oups bring in items, pictures 
or drawings on both THEN and NOW packag- 
ing. Dii^uss what they have brought in. (THEN 
tilings for packaging were often reuseable; 
NOW things used for packaging are often 
throw-aways.) 

3. List the following items on the board: a. metal 
plates (tin, pewter); b. metal knives and forks; c. 
cloth napkins; d. water (or lemonade) bottles; e. 
pottery crock of baked beans; f. wooden picnic 
basket; g. unwrapped loaf of bread; h. cheese in 
wax casing (or wrapped in cloth>; i. blanket. IfcU 
students these are items which would have been 
taken on a picnic 100 years ago. (You might 
want to list other items in place of some listed 
here, but use only nine items). Have students 
write this list in the spaces on the left hand side 
of the handout, Picnic Paitt. Ask students what 
would be taken on a picnic today and how the 
items %vould differ from each item on the histori- 
cal list. For example, paper or plastic instead of 
metal plates, soda pop cam instead of water bot- 
tles, can instead of crock of baked beans, table 
instead of blanket for ground, cooler instead of 
basket or in addition to it, paper napkins or pa- 
per towels instead of cloth napkins. Have stu- 
dents write the modern item in the spcceB to the 
right on the handout. Discuss with student^; the 
two pictures at the bottom of the page. How are 
they different (one on right has more litter and a 
car instead pf horse and buggy). Ask students 
why modern picnickers use more items which 
tend to be littered than did people in the past. 
Rely on items listed above the pictures to aid 
discussion. 

4. Have students discuss why NOW waste and lit- 
ter are *nore of a problem than THEN waste and 
litter. (THEN products represented small in- 
vestments and with care could be reused indeH- 
nitely. NOW items such as paper plates, 
disposable diapers, etc. cannot be made sanitary 
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THE WRAP UP 



again for reuse. We therefore have more waste 
£0 dispose of today, which means more scaitie 
land is required to buiy waste, unkm we recycle 
and use more recycable products*) 

5. On the board create a chart. Have students 
make sentences for the chart. You might write 
in the subject or the predicate for various state- 
ments and have them supply the missing sub- 
ject or predicate. Example of chart: 



SUBJECT PREDICATE 



Evaluation Give students the 7%en and 

Now Ihit handout to complete and go over answers. 



Litter makes the 

environment ugly 

Americans today use a lot of 

packaging 
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THEN AND NOW PACKAGING 



THE WRAP UP 



Directions: Draw a circle around the type of packaging the THEN Americans used. 



1 




A 



wicker basket plastic pop bottle glass cookie jar 




pottery crock 




aluminum tray 




plastic wrap 




animal skin 




wooden barrel 




cloth bag 




styrofoam container 
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THEN AND NOW TEST 



1. Draw two pictures of packaging materials used by THEN Americans, Label each picture. 



2. Draw two pictures of packaging materials used by NOW Americans. Label each picture. 



3. Why is there more litter NOW than THEN? 



4. How can we solve the NOW litter problems? 
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TO BUY OR NOT TO BUY 



CHAPTER 




r • 1{ I M A R \ I NT E H M K D I A I K 



Objectives Students will be able to: (1) 

classify diffeivnt typtrjs of packaging based on recy^ 
clability; (2} desiribe different reanons why products 
are packaired; v^} i(h*ntify excess packaging that is 
unnecissuiy; (4) makv choices based on a considera 
tion of the envinnnnental impact of aetions. Stu- 
dents will improve their ability to h;akc cnnsumer 

Method Students observe and classify a 
variety of packa^ini^ bnui^ht from home. Thvy uicrh 
tify alternatives to eonsuniinK and producing unnec- 
essary or w(jKteful packaging. They discuss and 
write civativc* ideas for conimeivials that may 
produced in class. 



Duration: six to eight ch^ 


isH periods 


Setting: chissnnm), home 




Subjects: Social Studies, 


Language Arts 


Curriculum Ref<»penee: 


6.1 



Preparation For Step 2: nut shell, or- 
ange peel, banana peel; clay pot, paper grocery sack, 
glaas bottle; plastic bubble packaging fnmi a toy, 
plastic milk container and stymfoam packaging. 



For Step 5: a toy without packaging, identical toy 
with packaging. 

For Evaluation Exercise: sock in a plastic bag, glass 
bottle, cx*real in a box with "made fnnn i-ecycled pa- 
per" symbol on it, large can of pork and beans. 

Vocabulary biodegradable, necessai^, 
packaging, recyclable, unnecessaiy 

Handout Making mne DeciHians 

Procedures 

1. Give students pre test handout, Making Wine 
DeriHiom. Collect after they have completed it 
to the best of their knowledge. 

2. Tbll the students that there are three types of 
packaging. Present them with examples of 
three types of packaging: 

a. a nut shell, an orange peel and a banana 
peel as packaging in nature; 

b. a clay pot, a paper g^'ocery sack, and a glass 
bottle as examples of n?usable and recycla- 
ble packaging (discuss the meaning of reuse 
and recycling); 

c. a plastic bubble used in packaging a toy, 
plastic milk container and styrofoam pack- 
ing pieces as examples of packaging that are 
hard to recycle. 

3. Announce that for the next week the students 
will be saving types of packaging to bring to 
school for further activities. Ifell each student to 
place an empty grocery bag in the kitchen. As 
soon as Mom or Dad returns from the grocery 
store or department store, the student should 
help them unpack the goods and save the clean 
packaging to bring to sch(K)l. 

4. Divide the students into small gi-oups of five or 
six and have them classify the packaging they 
brought to school into the three groups dis- 
cussed in class, (i.e. packaging from nature; 
n«useable or recyclable; hiird to rc»cycleJ Note 
and discuss u^hich group had the most packag- 
ing. You may want to weigh each group s collec^ 
tion and compare. 

5. Use the above activity as a springboard to dis- 
cuss the following: 

a. Much of the waste materials each household 
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throws away is packaging. <Refer to the 
packaging brought in by the students.) 

b. This packaging represents energy and natu- 
ral r^uroes becaiise enei^ and natuj^l re- 
sources are used to make the packaging. 
Have students identify the type of natural 
resoums used to make the packaging (i.e. 
paper from trees, plastic from petroleum, 
glass from sand). 

c. Some packaging is necessary for the purpose 
of keeping things clean to protect our health 
(e.g. sterile bandages), to prc^serve what is in- 
side the package (e.g, foiKi in sealed glass 
jars), to tell you what the product is or how to 
use it. (You could use examples from packag- 
ing the ^udents brought in.) 

d- Point out that other types irf packagii^ can 
be unneeessaxy. Present a toy without the 
packaging and an identical toy attractively 
packaged inside a bubble of plastic on card- 
board. Have them vote for the one they think 
most people or children would choose to buy. 
Ask students why toys are packaged as they 
are, even though the packaging may be 
unnecessary. 

6* In order to be wise consumers of gwds and in or- 
der to save energy and natural resources, people 
need to think about the packaging of gtK^ds l^- 
fore they buy them. Have students make a list 
of r^x>mmendations. Compare with the follow* 
ing suggestions afl^er they have already brain^ 
stormed their own recommendations. 

a. I^n't buy things with unnecessary packag- 
ing. Buy unpackaged items wher^^ver possi- 
ble. (Don't buy toys in plastic bubbles with 
cardboard around them. Buy shirts on hang- 
ers instead of in plastic uags. Thn't buy fruit 
wrapped in plastic.) 

b. Buy containers that can be refilled or recy- 
cled. (Returnable glass pop bottles and 
cans and only plastic items which can be 
recycled.) 

c. If products muyst be packaged, \wk for pack- 
ages made from recycled materials. Look for 
a recycling symbol on the product. (NOTE: 
Many packaging materials and products are 
made from recycled materials but do not in^ 
elude a recycling symbol.) 



d. Buy a large package of a product instead of 
many small packages. Then there will only 

one package to waste or recycle instead of 
many small packages. Big packages of items 
usually cost lei^, too. 

e. Ifproductsarepackaged,buy ones that have 
a package that could be reused. 

7, Have students develop TV or radio commer- 
cials about unnecessary packaging and use of 
recyclable packaging. TheM could put on vi- 
deotape if equipment is available. Have stu- 
dents emphasize conservation values asso- 
ciated with saving resources and scarce landfill 
space. They could bring in nragazines and 
newspaper advertisements. Discuss the fact 
and opinion approach to packaging and adver- 
tising: packaging that is necessary based on 
factual claims (i.e. freshne^) and packaging 
that is unnec 3ssary based on opinion (i.e. **ex- 
citing"' tag). Find a good example of each. 
Write and share some original advertising 
techniques which could be used to sell products 
based on their recyclability. 

Evaluation 

1. Present the following goods to the students and 
have them decide whether it would or would not 

a wise choice to buy the good. Have them tell 
why or why not: sock in a plastic bag— no, un- 
necessary packaging, packaging difficult to re- 
cycle and is not usually degradable; glass 
bottle— yes, refillable or can be recycled; cereal 
in a hoy with the recycling symbol on it^-yes, it 
was made from recycled paper, it can recycled 
again* it is biodegradable; very large can of pork 
and beans— yes, the large can is Instter than 
many small ci^as, could recycled or reused. 
Remember, reasoning is more important than 
••correct'* answers, as there are often exceptions 
to be considered. For example, several small 
cans of beans may be more appropriate to buy 
than one large can if few people are being 
served at any one time. This is l^au^ leftover 
beans from a larger can may spoil before they 
could be eaten. 

2. Have students again complete the test handout, 
staking Wise ihcisiorui. 
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MAKING WISE DECISIONS 



TO Bl) ; OR NOT '«) BUY 



Jl. DRAW A LINE FROM THE DESCRIPTION TO THE PACKAGING IT 
DESCRIBES ^ 



A. Packaging of nature 



B. Can bt' reused or recycled 



C. Hard to recycle 




I 2. CIRCLE THE ITEM IN EACH OF THE TWO CHOICES THAT WOULD BE THE 
g BEST CHOICE FOR SAVING NATURAL RESOURCES AND ENERGY 
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INDUSTRY CHANGING WASTE 



CHAPTER 




INIKIJMKDIA IF 



Objectives Students will be able to: 

(1) compare changes in production processes that 
have created changes in the generation of waste 
by modern industries, (2) explam why stronger reg- 
ulations and recycling have become important as- 
pects of waste management. Students will improve 
their aibility to conduct research. 

Method Students gather information from 
resource texts and write a report answering specific 
questions ehout the use of resources and wastes pn> 
duced in the production of 8|^cific manufactured 
goods. 



Duration; several class periods for research 
Setting: classroom, school library, home 
Subjects: Social Studies, Language Arts 
Currieulism Reference: 8.^ 



Preparation The teacher should make 

sure that reference material is available to students, 
including books and encyclo|^ias from the school 
library. 



Vocabulary ener^, hazardous waste, 

industry* manufacturing, resources, waste by- 

Handout Renoiircex And Ufat^fe In The 
Making Of A Hicyele 

Procedures 

1. Give each student or research group the hand- 
out, Remurcen And Wmite in Tike Making WA 
Jniegcle. As you discuss the terms on the hand- 
out ask students questions that relate to re- 
search questions they are asked to answer in 
Step 2, (e.g. What do you think happened to the 
waste by-products generated? Do the materials 
come from renewable or nonrenewable re- 
i^urces?) 

2. Assign a report to be made by each student or by 
groups of students on how the following cjn- 
cerns or a specific industry changed after the in- 
dustrial revolution (compare before and after). 

a. Typ^ of energy used. 

b. Type and amount of natural j-esources used. 

c. Time needed to make the product. 

d* Types of waste and waste by-products 
produced. 

e. Waste disposal! and in what quantities. 

f. Government controls for safety in dispc^ing 
of the waste generated* 

REMEMBER: It was not until the post WWII 
period that the regulation of waste dis{K)sal hy 
governments (local, state, federal) became widc^ 
spread. Therefore, answers to **e'* and 'T* may 
not only include a comparison before and after 
the industrial revolution, but also a desmption 
of recent regulations and practices* Sample in- 
dustries include: 



• Tfextile 

• Steel 

• Weapons 

• Transportation 



• Furniture 

• Farming 

• Publishing 

• FcK>d 



3. Plan a field trip to a local manufacturing plant 
and emphasise that you want a tour guide to 
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pay particular attention to resources used and 
waste generated in the making of the prod- 
uct(s). 

Evaluation PreHentation of reports and 

a written answer to the following questions: Why 
have careful procedures ami more government con- 
trol become necessary for the disposal of waste mate- 
rials in recent history? Why is recycling imiK)rtant 
in industry today? 



2cy 

246 



Liquid Wast^ of lndustr>% 
Nelson L, Nemerow, Addison^ 
Wesley Pub. Co., Menio Park, 
CA, 1971 



Chromed & Plated Metal 
Parts 



Materia ls 
Chrome, nickel, 
copper, zinc. 



-By -Products & 

Waste 

(Highly toxic 
liquid wastes) 
Acids^ chromium 
zinc, copper, nickel, 
tin, cyanides. 



Fram e & Other Metal Parts 



I 

Materials 

Iron ore & 
coal to make 
steel. 



1 

By Products 

& Wastes _ 

Ammonia, tar, acids 
(pickling liquor waste), 
blast furnace flue dust. 



'Handle bar grips, plastic seat 
cover, paint, synthetic fibers, 
synthetic rubber tires 

r ^ 



Mater ials 
Petroleum & 
petroleum 
distillates. 



By Products j& W ast e 
Waste oil fnim leaks, 
caustic & acid sludge, 
alkaline & acid waters, 
acid gases & filtering 
clay: 




Materials 

pigments 

solvents 

resins 

cleaners 



paints 

sol'^nts 

cleaners 



r 



Materials 
Aluminum from bauxite 



Fenders & Other Metal Parts 

m J 



By Pri^ ucts & W astes 
Large volumes of "Red Mud*' 
consisting of iron oxide, titanium 
& silica. 
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TRASH IN HISTORY 



CHAPTER 




INTl-RMKniATE 



Objectives Students will be able to r/t^ 

scribe historical changes in the generation and dis- 
posal of wa8te in their comraunity. Students will 
improve their abilities to wlhct data and organize 
information. 

Method StudentH gather historical data bv 
giving a survey interview form to an older adult in 
their community. Students t-ompare and ix}ntrast in- 
formation from Hurveyn with present day waste 
problems. This information is used to write an his- 
torical essay. 



Handout Adult intertiriv Form 

Procedures 

1. This activity requii-es a week-long period. On 
Friday give each student an Adult Mervivw 
Form to be completed by the oldest adult rela- 
tive in the family or a senior citizen in the 
community. 

2. The following week, as the interview forms are 
brought back to school, compile the information 
into a chart, one section for each question. You 
might want to make copies of the completed in- 
ti^rview form and cut out answers gluing them 
according to categories on the chart. 

3. At the end of the week conduct a group discus- 
sion of the items on the chart. Compare answers 
to the way we handle our waste today, 11 ow have 
things changed? How have change . caused 
problems for our environment? 

4. Have students predict how the questions on the 
chart, rephrased in present tense, might be an- 
swered when they are grown, reflecting on what 
must be done with solid waste in the future. 

Evaluation Give students time to look 

at all the information compiled from all the inter- 
views and have them write an historical essay about 
why the waste problem has increased over time. 



Duration: several class pericnls during one 
wc?ek 

Setting: community and classroom 
Subjects: Swial Studies, Language Arts 
Curriculum Reference: 8.1 



Preparation writing materials, mate 

rial to make a large bulletin board chart 

Vocabulary garbage, litter, packaging, 
survey, trash 
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TRASH IN HISTORY 



ADULT INTERVIEW FORM 



We are learning about how our actions and lifestyles affect our environment. Would 
vou help us by answering the following questions on this interview form. Please think 
back to what things were like when you were gr^ ving up (between the ages of 10 to 20 
years old) to answer the questions. 



"Vbur Name: 



What years are you remembering 
to answer this survey? _ 



1. WHAT TYPE OF ITEMS DID YOU THROW AWAY IN YOUR WEEKLY TRASH? 
AND HOW MUCH WEEKLY TRASH DID YOUR FAMILY GENERATE? 



2. WHAT HAPPENED TO TRASH AND GARBAGE? HOW WAS IT DISPOSED? 



3. HAVE YOU NOTICED MORE OR LESS LITTER IN THE COMMUNITY SINCE YOU 
WERE YOUNG? WHY? 



4. WHEN YOU BOUGHT FOOD OR GENERAL ITEMS AT A STORE, TELL HOW 
THESE WERE PACKAGED. 

ITEM HOW WAS IT PACKAGED FOR SALE? 
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Chapter 10 



Waste and Wasteful Habits 
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COUNT DOWN TO LITTER 



CHAPTER 



10 




Litter Information; Utter 



VRiMAUX 



Objectives Students will be able tn: (1) 
describe litter as waste which is improperly con- 
tained; (2) infer reaMuus why people litter even when 
containers are nearby Students improve their abili- 
ties to observe and to graph data. 

Method Students find a piece of litter in 
their community and rueasurv how far it is? from the- 
neari»sl container They make bar K^aph.s to repre 
sent their findings. They write reasons why piK)p!e 
litten in spite of the proximity of containers, by mak 
ing bubble pictures. 



Duration: four to five class perimis 

Setting: classnwm, home and ctminninity 

Subjects: Social Studies. Math. Language 
Arts 

Curriculum Reference: 7 . 



Preparation Students should know 

something about graphing and units of measure. 
Needed are: paper grocery sacks, pencils and/or 
crayons (dark magic marker and rope are optional); 
comic strip cartoons 

Vocabulary container, graph, litter, 
measure 



Handouts 

(iraph 

Procedures 

L Discuss litter. It is a waste material that is put 
in the wrong place or has been allowed to escape 
from a container Then assign the students an 
after school task of flnding a piece of litter at a 
neighborhood playgi-ound, church lot, ice cream 
sh<ip, grocery, restaurant or any place they 
travel that evening. Give each student a paper 
sack and have them bring the litter in the sack 
to school the following day Tbll students the 
item of litter could be as small as a cigarette 
butt, but no larger than the sack. 

2. At the same time you explain this procedure, 
give each student a *'Litter Information"' slip 
cut from the handout, Utter InfiMmation, Go 
over the three questions that are to be answered 
and brought to school with the littered item. In- 
struct the students that as soon as they find 
their piece of litter, they are to locate the 
nearest trash can and count out how many heel 
to toe steps to that trash can (using their feet as 
standard units of measure). They should convert 
their measurements to a standard system (met- 
ric or EInglish) ivhen continuing the assignment 
in class. If there is no trash can in the area, they 
should just state that. Instead of using their 
feet, you may wish to have students make their 
own measuring devices with a six foot L»ng piece 
of rope, marked off with a magic marker mark 
every six inches or so. In similar fashion a me^ 
ric measure could 1h? made. 



rhool the teacher can 
*udents name 



3. As the students ct>r 
lahi?l the hag of litt 
and clip the inform. ^ 

4. Prepan- to make :i graph uv .g informa- 
tion from the slips. Convert all forms of mea- 
surement to metric or English measures. 
Discuss how many students had to take 0-20 
fcH?t (or metric measure), 21-40 feet, over 41 feet, 
or no steps because there was not a trash can in 
sjght. Record this information on the blacks 
board. The students can then tiike turns describ- 
ing and displaying their piece of trash, telling 
where they found it, and stating how many 
steps to the nearest trash can, 

5. Give each student the handout. Utter Graph, to 
complett* by using information from the board. 
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Instruct them to make a bar graph by counting 
up the numbers on the left side that match the 
figure for each category that was put on the 
board. Students should use a ruler and i^ncil to 
darken over the horizontal line between the ver- 
tical lines of each c'olumn and shade with pH?ncil 
or different colored crayons from the bottom of 
the column up to the line. 

6. Further discuss reasons for not depositing trash 
when a container is nearby (e.g, don't can^s not 
important, don*t feel responsibility for other's 
actions, didn't i^alize personal litter can build 
up and be harmfuU etc.). Discuss reasons or atti- 
tudes for not depositing trash when container is 
far or nowhere around (e.g. inconvenient to 
walk to trash can, bothersome to hold for a long 
while, blew away and too much trouble to catch, 
didn't realize that personal litter can build up, 
etc*X Discuss how people find many reasons for 
what they do, but that littering, no matter what 
the attitude or reason of the litteren is still not 
accepting one*s responsibility to put waste in its 
place. 



Evaluation Give students sheets of 

comic strips. Have them cut out a character, glue it 
close to the bottom of a sheet of pajMer, and give the 
character a new litterbug related name, to be writ- 
ten beside the character. Then have the student 
place a conversation bubble over his or her character 
with a common excuse for littering when a trash can 
is nearby. Have students choose another character, 
name him/her and write in a bubble a common ex- 
cuse for littering when a trash can is far away or 
there is no trash can around. 
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UTTER INFORMATION 



COUNT DOWN TO LITTER 



1. What is the item of litter you found? 

2. Where did you find your litter? 



3. How many steps to the nearest trash can? 



4. Convert "steps" to English or metric units. 



1. What is the item of litter you found? 

2. Where did you find your litter? 



3. How many steps to the nearest trash can? 



4. Convert "steps" to English or metric units. 



1. What is the item of litter you found? 

2. Where did you find your litter? 



3. How many steps to the nearest trash can? 



4. Convert "steps" to English or metric units 
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COUNT DOWN TO UTTER 



UTTER GRAPH 



20 
19 
18 
17 
1^ 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



0-20 



21-40 



over 40 



no trash can 
in the area 



PUT AN X IN THE CORRECT SPACE TO ANSWER THE QUESTIONS BELOW AFTER 

THE BAR GRAPH HA^ BEEN COMPLETED. 

1. For which distance in n a trash can was there the most litter? 



020 



21-40 



2. For which distance the least? 
0 - 20 21 - 40 



over 40 



over 40 



no cans m area 



no cans in area 
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INVASION OF THE POLLUTIANS 



CHAPTER 



10 




Objectives Students will be able to de- 
scribe the effects of littering and particular situa 
tions that induce groups of people to litter or 
generate waste. Students will improve their ability 
to solve pnjblemis. 

Method StudentH listen to a story and as- 
sume the roles of two contrasting character types in 
the story. They discuss and write alnyxii their feel- 
ings as litterer and/or as someone who keeps others 
from littering and who cleans up. They describe and 
act out particular social situations that present 
groups of people with an opjKjrtunity to litten Thei 
discuss ana implement solutions to classroom litter 
problems. 



Duration: four to five class periods 
Setting: classroom 

Sufajects: Social Studies, Language Arts 
Curriculum Reference: 7.1 



Preparation Book - The Wump WorU 
- by Bill Peet (Houghton Mifflin Company, 1970); 
writing materials 



Vocabulary behavior, litter, pollution 

Handout Grammar md Mechanics 
Review 

Procedures 

L Rer-^ aloud the book. The Wump World. (Wump 
Woiid, inhabits by Wumps, was a beautiful, 
unpolluted world until it was invaded by Pdllu- 
tians from Pollutus, The PoUutians drove the 
Wumps underground and nearly destroyed 
Wump World by polluting the air with smoke, 
littering the land and polluting the water with 
waste. When they left Wump World, there was 
only one grassy meadow remaining. Slowly 
Wump World recovered, but it would never be 
the same.) 

2. Discuss the book as a class: What are some 
things the PolluUans did after they landed in 
Wump World*^ What were the 2ffects of the 
things the PoUutians did? How do you think the 
Wumps felt after their planet was polluted by 
the PoUutians? In what ways are the actions of 
the Pbllutians similar to those of people on our 
earth? 

3. Have students complete the handout. Grammar 
and Mechanics Review. Discuss answers and 
statements. 

4. Explain to the class that they will participate in 
a simulation activity in which they assume the 
roles of the Wumps and the PoUutians. Divide 
the class into two grou|^. One-half of the room 
will be the PoUutians. They will throw their lit- 
ter on the floor of the classroom. The other half 
of the room will be the Wumps. They will abide 
by the litter law by throwing Uieir litter into the 
classroom waste baskets. At the end of three 
days, have the students discus what they ob- 
served about the half of the class designated as 
PoUutians and the half of the class designated 
as Wumps: What did they notice about the Pol- 
lutians' side of the rcK>m? The Wumps* side? 
How were the two sides different? Considering 
the PoUutians* side of the r<H)m, how did it make 
studeTjts feel? 

5. Have students identify group situations where 
the people involved might be considered PoUu- 
tians. Identify age or sex of group, place and ac- 
tivity involved. (Example: young boys at theatre 
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INVASION OF THE POLLUTIANS 



watching a movie; parents at home generating 
garbage; teenage girls riding around town m an 
automobile; senior citizens at a baseball game.) 
Ask students to suggest what could be done to 
keep people from littering in the^ situations. 
Plays could be produced in groups with roleCs) of 
Wumps and PoUutians being acted out in regard 
to these situations. 

6, Have students suggest ways they could prevent 
littering in their classroom. Each week imple- 
ment a different suggestion. Have the students 
observe and record, for each day of the week, the 
effect their su^estion has on the amount of lit- 
ter in the cla^room. After implementing each 
suggestion, have the students review their re^ 
corded observations to determine and discuss 
which suggestions were most effective in pre- 
venting littering 



Evaluation Have students answer the 

following questions: 

1. Name some people who litter. 

2. Name something that happens to our environ* 
ment because of littering, 

3. List as many things as you can that people can 
do to help stop littering. 



ERLC 



258 



INVASION OF THE POLLUTIAN8 

GRAMMAR AND MECHANICS REVIEW 



10 



JMrecHom: Read the sentences. Put in correct capitalization and punctuation. Circle 
the nouns. Put a box around the verbs. 

1. the wumps lived in a beautiful unpolluted world 



2. help wump world is being invaded by the pollutians 

3. the pollutians threw litter everywhere polluted the air with smoke and put waste in 
the water 

4. the wumps moved undergi'ound to live 

5. what caused the wumps to leave their world 

6. the pollutians had almost destroyed wump world with all the pollution 

7. there was only one grassy meadow left in wump world 

8. the pollutians dr ?ic'€;d to leave wump world because it was so polluted 

9. the pollutians are gone yelled the wumps 

10. all the wumps worked together to clean up the pollution 

11. how did wump world look now 

12. some of the beauty began to return to wump world but it would never be the same 
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SURVEY YOUR HABITS 



CHAPTER 




Objectives Students will be able to: (1) 
iiescribe human habits, which improve their envi- 
ronment and which degrade their environment; (2) 
explain why people act in ways which improve er de- 
grade their environment. Students^ will improve 
their abilities to graph information from a survey 
and to solve problems. 

Method StudenLs us ? a prepared survey to 
gather information. They repret^cnt data on a chart 
and make a graph. Survey data is discussed and so 
lutions to undesirable environmental tehaviors are 
proiK)sed. 



Duration: four to six class ptTiods 
Setting: school, home (optional) 
Subject: Social Studies 
Curriculum Reference: 7.3 



Preparation writing materials, rulers, 
two different colored pencils or crayons 



Vocabulary degrade, desirable, graph, 

habit, improve, personal environment, survey, unde- 
sirable 

Handouts 

thn Survey; Survey Graph; Explaining the Survey 

Procedures 

1, Begin a discussion with the question: **What is 
your personal environment?'* Students will 
probably say their home, some may say it is ev- 
erywhere they are at any given time. Have a 
student l(K)k up the words in a dictionary and 
share the detlniuons with the class. Try to ar- 
rive at an operational definition: THE THINGS 
THAT ARE IN YOUR IMMEDIATE SUR- 
ROUNDINGS THAT AFFECT YOU, 

2, Ask students to list all the things that make 
their environment look good and that make 
them healthy. Place some of the answera on the 
board. Now ask students to list all the things 
that make their environment look bad or that 
might hurt them. Place some of these answers 
on the board. Compare and discuss the two lists, 

3, Ehscu^ the word behavior — and ask students 
what typ^ of behaviors improve their personal 
environment. Identify these as desirable behav- 
iors. Ask students what behaviors degrade their 
environment. Identify these as undesirable be- 
haviors. Pass out the handout, Personal Envi- 
ronmental Actim Survey, and discuss it. Have 
the students complete the survey, being as hon- 
est as possible. After they finish, discuss as a 
class which behaviors on the survey would 
improve the personal environments of the stu- 
dents, and which might degrade their personal 
environments- 

4- Tblly the yes and no answers in chart fashion on 
the blackboard or chart paper. Have a student 
volunteer collect answers by counting hands 
and putting tally numbers on the chart. 

5, Give students the handout, Survey Graph, and 
have them complete it using the information re- 
corded on the board or chart paper 

a. Have students observe that each horizontal 
bar is divided into a yes space and a no space 
running across the page. 
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SURVEY YOUR HABITS 



b. For each question, students are to find how 
many yes answers there are and how many 
no answers. They record these on the graph 
by making horizontal ralor bars, filling in all 
yes bars with one color and all no bars with 
another color. (Or students could us^ differ- 
ent pencil markings for yes and tig answers,} 

c. lb make color bars for each question stu- 
dents can put their ruler vertically on the 
chart and line it up with the number of yes 
and no answers recorded for the question. 
They make a vertical mark to indicate the 
designated number. Then Uiey orlor in the 
bar over to that mark. Number 21 on the 
chart has been done in this fashion using 
**XV* and 'W\ 



6. Have students give the survey to other students 
in the school that are net in their class. Graph 
and compare results. Or, have each student take 
the survey home to give to an adult. Graph and 
compare results in class. 

Evaluation Give each student the hand- 
out, BxjpUUning the Survey, to work on. 
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SURVEY YOUR HABITS 

PERSONAL ENVIRONMENTAL ACTION SURVEY 



Instntctions: Place a check ( ) to indicate the behavior that best describes what you 



1. 1 put paper scraps in my pocket when there is no tra h can nearby 
to throw them in. 



2. When I see trash that someone else has thrown on the ground, I 
usually leave it thei*e because I didn't put it there. 



3. I buy returnable soda bottles and return them to the store when I 
need more. 



4. 1 sometimes throw trash out of the car window when I travel. 



5. I put all trash into the garbage including materials I could recy- 



6. I have a cluttered room with no iiontainer for trash. 



7. When I rake leaves in the fall, I put them into a trash can or trash 
bag to be thrown away. 



8. I throw away all food containers and paper bags after they are 
used. 



9. I throw all old, out of style clothing away in the trash and buy 
more. 



H). I sometimes throw trash on the ground. 



11. 1 throw returnable bottles in the trash. 



12. I separate recyclable materials such as aluminum and newspa- 
per from other trash, and then I take them to a recycling center. 



do. 



YES NO 



de. 
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SURVEY YOUR HABITS 

PERSONAL ENVIRONMENIAL ACTION SURVEY - Page 2 



YES NO 



13. When I put the trash out for pickup, I sometimes forget to close 
the lid tightly. 



14. I reuse paper bags and food containers. 



15. I give my old clothes to someone who can use them, or I use them 
as cleaning rags rather than throwing them away. 

16. I pick up trash I find on the ground even though I did not put it 
there. 



— 17. I make sure there is a bag for litter in the family car when we 

travel, and I empty it in the trash when we get home. 

— 18. I sweep and clean my room and empty the trash from it daily. 

— 19. When I put the trash out for pickup, I make sure that the lids are 

tightly secured on the cans. 



20. I have a compost pile where I put leaves for making better soil in 
my garden or flowrr bed. 
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SURVEY GRAPH 



SURVEY YOUR HABITS 
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SUKVEY YOUR HABITS 



EXPLAINING THE SURVEY 



Instmctiims: Now that you have completed the survey and tallied and 
graphed the information, what have you learned? What can you change? 
What problem can you confront and help solve? Choose one of the problem 
questions below and answer it; your teacher may want you to answer more 
than one of the questions. 



1. Look at the graph. Choose the question, or one of the questions, that scored 
the highest "yes" tally. Is it an environmental habit which would improve 
your environment or one which would degrade it? Why was it answered 
"yes" so many times? If it is a behavior which would degrade your environ- 
ment, tell why it should be changed. 

2. Look at the graph. Choose the question, or one of the questions, that scored 
the highest "no" tally. Is it an environmental habit which would improve 
your environment or one which would degrade it? Why was it answered "no" 
so many times? If it is a behavior which would degrade your environment, 
convince the class it should be changed. 

3. Find five undesirable behaviors in the survey and give examples of each. Re- 
port how your class scored in the five you chose. Mention one way you could 
change each undesirable habit. 

4. Find five desirable behaviors in the survey and give examples of each. Re- 
port on how your class scored in the five you chose. Mention ways you could 
convince others to acquire the same desirable habits. 
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YOU HAVE INFLUENCE 



CHAPTER 




IN fKKMKDlAf K 



Objectives Students will bt* able to: (1) 
tlvsvribe littt^ring behaviors in a j^wup situation; (2) 
hypothesise ways to pixrvc^nt Httning. Studt^nts ini 
prove their abilities to ivrite (n^utii ely and sohr 
probh'ffis. 

Method Students create i:kils based on di*s 
i^ated situatiunH and roles within a grotip. They 
observe and analyze littcTing behaviors in each skit. 
They discuss norms, sanctions and techniques which 
can reduce litter and they rewrite skits to include 
these. 



Duration: vseven class peritnis 
Setting: classroom 

Subjects: Social Studies, Language Arts 
Curriculum Reference: 7.1 



Preparation litter items needed as 

props; furnishings that c^uld serve as background 
props for the five situations described in Step 1 i A 
E); writing materials 



Vocabulary awareness, behavior, con- 
tainment, formal sanction, informal sanction, lit- 
tering, norm, technique 

Handout uttering and Anti-lMtering 

Procedures 

1, Divide the class into groups, Each group is to 
cr<*ate a short play based on a situativ»n and des- 
ignated roles. You could use any or all of the sit 
nations -md desitjnated roles described l^low in 
A E, Instruct groupjs that in their ^^ituation they 
are to present as many examples of littering rts 
possible. They ai*e to write out scripts for each 
role to be played, with i-ole players speaking to 
each other, but no one is to Sity why they littered 
in the script, and no one is to clean up the litter 
in the script. 

A SITUATION: A family at home (w the 
evening 

HOLKS: motlnM\ father, aunt or uncle, 
older brolhtT ar sister, youngt*r 
^siblings 

B SITUATION: A gi oup of friends at a play^ 
ground 

HOLES: leader of group who is oldest, 
strongest, smartest; boys and 
girls; park attendant who is an 
older y<aing adult 

V SITUATION: A group of high school 

friends at a football game 
HOLES: leader ol group who is the most 
popular, sniart*»st, strongest; pop 
corn seller who is an adult; ticket 
seller wh(» is an adult; other 
young adult boys and girls 

1) SITUATION: Sch(M?l ofiice during srhm>I 
day 

HOLES: principal, assistant principal, 
swretaiy, nurst>, janitor, student 

E " SITL^ATION: Beach during summer time 
ROLES: two m(»thers or two fathers, a 
group of young friends, life 
guard 

3. After each group presents its skit, hav<' the 
other students in the clasjs complete the hand- 
out, Uttering and Anti-Uttering Hvhaviors. 
Discuss answers bc^fore the next gi'oup presc^nts 
its skit. 
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4. When all groups have finished, write the follow- 
ing terms on the board and discuss. 

• Norms (Anti littering norms shoi Id be rep- 
resented in thp answers to '*B'' and **C" in 
the handout.) 

• Sanctions (punishment for liticring; formal 
and informal sanctions) 

• Containment techniques (opportunities 
created by distribution of containers) 

• Aw£U'eness techniques (cues — signs, etc., 
which prompt people to throw away litter) 

5. Have the same groups develop another skit, this 
timt! including as many examples as they can of 
norms, sanctions and techniques to cause those 
role players who littered in the first skit to pick 
up their litter in the new skit. 



Evaluation Have each student make a 

list of five ways to reduce littering. Go over the lists 
with students asking them to identify examples of 
anti-littering norms, formal and informal sanctions 
and containment &nd awareness techniques. 
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LITTERING AND ANTI-LITTERING YOU HAVE INFLUENCE 

BEHAVIORS 




SITUATION: 

A. Dt^scribt* thrcH* wa>v^ pcH)ple littert^ in the situation and ^ive a rt^asini why they littered in each case, 

1. 

Reason: 

2. 

Reason: 

3. 

Reason: , 

B. Who in the gioiip do you think han the most influence over the others in the group? 
Role Description: 

Why dat\s this person have the most influence over others in the ^up? What could this pemm do to 
influence others in the group not to litter? 



C. Describe what another per.son in the i^roup could have done to influence others in the group not to 
litter. 

Role Description: What could this person have done? 
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MERITORIOUS BEHAVIOR 




IMJlMAi^V IN rKliMl-:i)IATK 



Objectives Students will he able to: (1) 

classify waste materials for purposivs of reuse and re- 
cycling; (2) explain the importance of rewardinif posi- 
tive behaviors associated with litter prevention and 
recycling. Students will improve their ability to 
solve probUfm. 

Method Students r.re presented with four 
ways to conserve waste materials in the classroom, 
whool and community. They initiate action to earn a 
merit badge for cleaning up litter, and/or for recy- 
cling and/or for saving items to be reused. Th€»y ex- 
plain their observations in writing. 



Duration: a continuous activity which could 
last several months 

Setting: classroom, school, community 

Subject: Swial Studies 

Curriculum Reference: 7.3 

Preparation The teacher should al- 

ready have introduced lessons and information 
about items that can be recycled. The teacher must 
eventually obtain the supiH}rt of parents and com- 
munity members so that students can earn merit 



badges. Needed are: large garbage bags, four pieces 
of chart papen four rofTee cans, a large box, a deco- 
rated trash ran, boxes for recycling. 

Vocabulary cleanup, litter, positive be- 
havior, recycling, reuse, reward 

Handouts Uow Jb Earn A Merit Badge; 
Merit Badgen 

Procedures 

1. Have a student collect all clean litter from the 
classroom floor for one week and place it into a 
large garbage bag. Prepare four charts with the 
fallowing headings: 

i^usable art projects recyclable trash 

Empty tne collected trash onto a large table or 
area and place the charts in the front of the 
room. Have students examine the classroom lit- 
ter and decide what items are recyclable (news- 
paper, etc.), rc*useable (crayons, pencils, paper 
clips, etc.), able to be used in creative art pro- 
jects (construction paper^ etc-), or must be 
thrown away. Discuss which type of litter there 
is most of in the classroom and why. 

2. Prepaid places for the future collection of waste 
items so that they can be taken to a place in the 
classroom related to one of the categories above. 

a- For reusahles label coffee cans for various 
items — pencils, crayons, pa{^r clips, thumb 
lacks — and put thet?e in one place. 

b. For art pmjevts have a large box. 

c. For revyvlables keep paper grocery sacks to 
collect newspapers, a tall box labeled **alu- 
minum cans,'' and another box labeled 
**glass.'' You may also want to collect steel 
cans and plastic pop bottles if there is a coU 
lection place for these in your community. 

d. For trash dc^rorate the garbage cans in your 
room. 

3. Students can use grcKrery sacks or garbage bags 
to collect litter from the playground^ lunchroom* 
bathroom and halls. Help students classify 
trash according to the four categories. They can 
then place trash in the proper places. Hold a dis- 
cussion about differences between classroom lit- 
ter and litter on the «:hool grounds. 
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4, Discus ways to motivate people to clean up and 
to i^ecycle including the use of monetary re- 
wards or voluntary efTorts. Explain how the 
class can initiate a program to motivate stu- 
dents to clean up and recycle. This program can 
be explained by going over the requirements in- 
dicated on the handout. Haw 1h Earn A Merit 
Badffe. Family members and community mem- 
bers will ncfed to assist students in their efforts. 
Discuss recycling with students and have them 
decide what weight amounts to put in the 
blanks on the ''testimony" forms. Merit badges 
for students can be cut out when they earn 
them. See the handout, Merit Badges, You could 
also have a few students make up a "Board of 
Review*' to cut out a supply of badges ahead of 
time and distribute them based on review of tes- 
timony slips brought in by students. Ribbons on 
badges could be colored in and different colors 
for the same badge could be used to designate 
the extra efforts of students (who accumulate, 
for example, five regular badges 

5. Cut up and keep a supply of testimony slips on 
hand from the handout. How TJi A'firn .4 Merit 
Badge. 



6. This activity can be an ongoing project through- 
out the year. You may even offer that your class 
conduct the merit badge project on a school-wide 
basis ibr all students. 

Evaluation Have students write an es- 
say about why they think the Merit Badge Program 
has motivated more students to keep the school 
clean and to recycle. Have them offer su^stions for 
improving the program. 
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HOW TO E AKN A MERIT BADGE 



10 




Litter PickeivUpper Badge Hestimony 

A. Find a place that is littered in your neighborhood or community. 
Using a trash bag cl jan up the area. 

Answer the following: 



L Where did you clean up? 



2. Name sonie things that you found: 



Have parent or neighbor observe and sign below: 



signature 




Newspaper Recycler Badge Ibstimony 

1, Student must find the closest recycling center w^hich accepts newspaper. 

Where is it located? , 

address 

2. Student must collect from home and/or neightors, at least lbs. of newspaper to recycle, (amount 

determined b> the class) 



OR 



parentis signature recycling center operator's signature 



Aluminum Recycler Badge testimony 

1. Student must find the closest recycling center which accepts aluminum. 
Whei*e is it located? 



address 

2. Student must collect from home and/or neighlK)rs, at least lbs, 

of aluminum to recycle, (amount determined by the class) 



OR 



parent's signature recycling center oj^rator's signature 




♦V IftW? Ohio I>e'pBrtroem of NJituTAl Iii>^«)(um>«, 
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MERITORIOUS BEHAVIOR 

HOW TO EARN A MERIT BADGE 



Glass Recycler Badge Testimony 

1. student must find the closest recycling center which accepts glass. 
Where is it located? 



address 

2. Student must collect from home and/or neightors, at least lbs, 

of glass to recycle (amount determined bv the class) 



OR 



parent's signature recycling ojMjrator's signatim» 

Creative Litter Project Maker Badge 

1. Student must create an art project using waste material. 

2. A description of my project: 



3. The litter I have used is: 



teachers signature 



Things in Place Badge 

1, I have collected waste items that could be reused which I have 

(amount determined by class) 

found in the classroom or school. 

2. The litter and waste materials I have found are listed on a separate sheet of paper according to the contain- 
ers I put them in: for reusables, for art projects for recyclahles, for trash. 



teacher's signature 
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Chapter 11 

Gretting Out the Message 
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THE LITTER ALERT 



CHAPTER 




Objectives StudentH will Ik» able to: O) 
ulpntify Htler and waste as community problems; (2) 
develop messa^je.s tu make ihv public aware of thoM* 
problems. Students will improve their abiliti^^s tu 
wnte {Ti*ativi'ly. to stfhv pn^bli'ms and to nnw^puhiU* 

Method Students solicit schoohvide re 
sponseH to waste probl(»ins and bniadeust these in a 
••Hallway Television** setup. 'Walter critters" are 
made and discussi>d as part af the television mes- 
Ka^e. The students write and act fail television 
broadcasts ( to be rma ded oa videotaiK' if equipment 
is available). 



Duration: a couple «t class pi^ritnls a wi^ek, for 
sevi*ral wei*ks 

ScHting: ^'lassroom, schcK)l 

Subji^rtn: Social Stuc'ies, Art, Lan^niage Arts 

Curriculum Ri»fereniH-: 5.1, 7.3. 8.2 



Preparation huge roll <if white paper 

for people size cut -outs, larj^M* roll of colored papei as 
background isuch a.s li^ht blue), markers, construe^ 
tion paper, glue, nwi^kuif; tapr, a sut?Rtrtion 



box, articles of litter icuns, buttles, paper and fa.st- 
fcKKi packaginijl. art supplies for litter vritUr creu- 
tionn, a vidwitajn* n*cui*der if available 

Vocabulary litter, new.'^ brf Mideast, pub- 
lic service announcements^ waste crisis 

Procedures 

1, Prepare a lar^e <8' > lOM pafK^ back^r/ound* 
frame it as^ a TV scret^n with constructio 1 1: ipen 
and mount it on a wall alonj^ a well traveled 
hallway in your building'. Make a life-size cut- 
out of two students (a boy and a sir! ? sitting at a 
news desk. This is to he mounted on thi* TV 
screen, but in such a way that it can be removi»d 
and put back again. 

2. Pn*pan* the TV scrt*en to look like a newmtxim, 
with the fii^ures delivering? the news via 
balloon typt^ cartoon captions. The newscasters 
are reportin^i to the community about the 
dreadcHl litter invasion. This display can be left 
up for alH>ut a week tf» create interest thnmgh- 
(Hit the sch<HiK hi t: e meantime the class can be 
prt^paring litter trittvrs to appear on next week's 
news flash. 







1 






0 oo 

OW^f?? vol.. 





:i. Have each child bring in a pitnu* of litter to In* 
decora tt>d as a critter by aidding lej^s, win^s, an- 
ttMmae, etc. 



4. Ailer a few days or a wc*ek, change the TV 
.Si*reen and ha /e an on hvatifm reporter (lifesixe 
cut out), reporting the tragic in/asion of litter 
critters while surrounded by the litter critters 
4'ach student made, A request for suggestions its 
to how to alleviate the problem can 



1 1 1«E LITTER ALERT 



be made* with answmi to be delivered on up- 
cominK newscasts. Put a station Hueij^eation box 
in front ofthe TV screen Studenta making good 
suggestions can have their answers presented 
in the carUion format by the station news an- 
chfH*s which can be returned to the screen. Each 
answer can be left up for a couple of days or so 
depending on the number of responses. Idean ac- 
tually implemented can be presented with a 
follow up report in future newscasts. NOTE: 
This same exercise could he used to addi^^ the 
isfiue of a waste crisis* including problems of 
scarce landspac^ : ad pollution. Students could 
present news broadcasts (in bubbles) about the 
crisis and about the potential of recycling as one 
way to reduce waste. In Uiis ca^we a suggestion 
box aoout ways to motivate people to recycle or 
to conserve materials to prevent waste could be 
put in front ofthe TV screen. 

5. In class hav*^ students write dialogues for the 
newh anchors based on stories about their litter 
critters. Students should name the critter, tell 
where it came from or how it was created and 
tell what is going to happen to it. 



6. Students can also work in grouf^ to create litter 
alert messages. They are to identify a problem, 
write and edit their message, then videotape the 
completed project. Some groups could create 
public lervice announcementB to be included as 
advertising BfHAM between the news broadcasts. 
The advertisements could be of many types; 
some (Hissible suggestions are: a. highlight a 
city which disposes of its waste eflRciently and 
which has reduced landflll Bpa<^ requirements 
by initiating a community recycling program; b, 
an advertisement for a new type of recycling 
machine; c. an ad about children who don't lit- 
ter and what hapin^ns to the environment when 
people do litter 

Evaluation Following completion uf the 

activity, tell students that for the next month they 
are to find and record as many exanmples as they can 
of "media messages" about waste problems. Hiese 
can include television news broadcasts, signs and 
billboards, newspaper articles, commercials, etc. 
about litter, recycling and waste management. 



ERIC 



20b 

280 



SIGNS AND SLOGANS 



CHAPTER 




I ' I { i M . \ in I N r 1 : H M i: I ^1 A •|;+t-' 



Objectives Students will be able to iden- 
tify and CI eate logos and slogans as public service 
announcements about Utter prevention, waste man 
agement and .t^cycling. Stuctents will improve thcMr 
abilities to write and draw iTeatm /v. 

Method Students are introduced, through 
class discussion and a handout, to the varieties of 
public service announcements which utilize slogans 
and logos. With the use oi other handouts in special 
formats, students design their own logos and slogans 
for Tshirts, billlK^rds and bumper stickers. 



Duration: four to five class periods 
Setting; classroom 

Subjects: Social Studies, Language Arts, Art 
Curriculum Rciferenee: 7 4 



SPECIAL NOTE: This activity coordinates very 
well with the implementation of a cleanup or recy 
cling drivu and with Ohio Recycle Month and Clean 
Up Ohio Week. 



Preparation writing mn!i*rials, rulers, 
crayons and colored pencils, postprhunnt poster 
paint optional 

Vocabulary litten logo» public service 
announcement, recycling, sign, sUigun, waste man- 
agement 

Handouts 

Shirt Mtmage: Hum/H t Stirkrr Mi^mgv: HiHInmrd 

Procedures 

1, Ask the class what a public service announce- 
ment is. Discuss examples from radio and televi- 
sion spot^ and draw attention to slogans and/or 
logos used in these. Write some slogans and 
logos on the bmu d. 

2. Ask students about other methods of making 
public service announcements using written 
mesHHges, slogans and logos. Draw students' at- 
tention to the rovers of this guidebcKik, identify 
the message and logo on the binder. Discuss, 
Have students think of ways to make messages 
about various issues of contemporary impor- 
tance that may include the use of bumper st ick- 
f^rs, billboards and Tshirts. 

I], (live each student the handout, Iditgm Mean 
Sfmething, to complete. Discuss and have stu- 
dent.s t»xpiiun the meaning of the log<is they 

4. You may now use the remaining thixv handtmts. 
Billboard Mi^natie, T-Shirt Mennage and 
Bumper Slitktr Memnge, in any w^ay you wish. 
The following are some suggestions: 

a. Discuss with students dilTerent issues asso- 
ciated with litter (creatt?s health problems, is 
against the law, is unsightly causing a 
blij^ht on the ]andsca{H^ and urban<ireas); re- 
cyclin^i (ditTerent products can be recycled, 
energy and resources can bi* saved by recy- 
cling); waste management (we are running 
out of landfill space; the job of garbage col- 
lectors is necessary and important). 

b. Tfel! the class they are to take part in a slo- 
gan :ont^\st (which can also include pictures 
and logos). Plan to giv^* prizes fcr each cate- 
gory represented by the handouts in this ac- 
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SIGNS AND SLOGANS 



livHy. Oti instead of using the handouts, you 
could have a poster contest and supply 
poster board and other materials. 

c. Remind the class that the slogan must be 
about litter prevention^ waste management 
and/or recycling. (If you have chcMs^^n this ac- 
tivity to coincide with Ohio Recycle Month or 
Clean Up Ohio Week, then you will want to 
restrict the theme accordingly.) 

d. After projects are fmished* arrange for a 
panel of judges (other students in the school, 
other teachers, parents, etc.) to decide on the 
best three projects in each category. 



e. You can gain some publicity by posting the 
best projects in businesses and public ofTices 
in t! e community, or by gating your Iwal 
community to ^nsor the production of T 
shirts, bumper stickei^ or even billboards 
with the designs of the winning projects. 

Evaluation Have each student write an 
essay answering the following question: Why are 
signs with logos and slogans on them important? 
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LOGOS MEAN SOMETHING 



SIGNS AND SLOGANS 



IHrectiolut: Answer each of the questions below. 



1. What do the woi'ds "litter prevention" mean? (Describe in your own words.) 



2. What is recycling? (Describe in your own words.) 







B 



D 



3. Look at the four logos above. Which tv.o do you think symbolize litter prevention? 
Answer by circling the letters below that correspond with the letters of the logos 
above which you think symbolize litter prevention. 



B 



D 



4. Which two logos do you think symbolize recycling? Answer by circlin^j two letters 
again. 



B 



D 



5. Discuss the ans>\<jrs above with your teacher. Then make your own logo on either 
the back of this page or on a separate sheet of paper. Make it about litter prevention 
or recycling or both, but it m isi be one design only. 
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T-SHIRT MESSAGE 




BUMPEH STICKER MESSAGE 



SIGNS AND SIjOGANS 



S)lSfiS Ohio Dt^wrtmem of Natural Beaourcnk 



RECYCLING DRAMAS 



CHAPTER 




Objectives Students will bi* able to: (1) 

demribe how recycling saves resources. Students 
will improve their abilities to listen and feather infor- 
mation and to vtnnmunivate a mi'ssage. 

Method Students listen to a storv and di.< 
cuss wncepts related to nH^yclinti and the conserva- 
tion of resources. They complete a handout 
n?quiring them to identify the meaning of words in a 
specific context. These words are about recycling 
and conservation. Students apply research and com 
rnvmication skills in the creation of dramas- They ifh 
operate in grtmps to create play^ to be present4:^d to 
other classes in the school. 



Duration: three class periods and time to 
produce a play 

Setting: classnK>m, school 

Subjects: Social Studies, Language Arts 

Curriculum Reference: 2.2, 7.3 



Preparation The Ixmix by Dn Suess; 

paper and pencil, may need materials to make props 
for plays; video taiH? equipment if available 



Vocabulary litter, rtHrycling, resources 
Handout }^hrdH to Know 

Procedures 

1 . Read to students The hfrax. Discuss the once re- 
newable but then depleted resource in the story 
and how it can be renewed. Discuss how we can 
recycle paper, gla<is and aluminum as a w^ay of 
ams^rving natural resources. Also, discuss the 
ci-eative way Dn Suess delivered his message in 
The L(}rax. This will help enhance the students' 
own creativity later. 

2. Lef«d a discussion about nonrenewable re- 
sources. When they are gone, they are gone for 
good. Examples of these are iron ore (used to 
make steel), petroleum (used to make plastics, 
synthetic fibers and synthetic rubber) and baux- 
ite from which aluminum is extracted. Ask stu- 
dents how we can conserve these resources. For 
example, by recycling aluminum we can cut 
down on the need for bauxite and also protect 
the earth from being excavated. And when we 
recycle, there are fewer items to be sent to land- 
fills. If we n^cycle and reuse, we have fewer ma- 
terials to throw away. 

3. In order to intniduce students to importiint con- 
cepts of this lesson, have each student complete 
the handout, Wordn to Know. 

4. Give the following assignment to students: 
They are to convince i^Kiple of the importance of 
recycling. They are to do this in groups through 
writing and producing plays. Students will need 
to convince their audience that recycling can 
.save natural resources and help protect the 
earth. Discuss and/or engage students in the fol- 
lowing exercises as ways to give ♦hem ideas for 
the content of their plays: 

a. Taking recyclable objects from a trash can, 
have students write a pictorial life history of 
these different kinds of useful trash- What 
natural resources were used in the making 
of the difTerent items? Students could do a 
little research to discover what natural re- 
sources can be conserved by recycling, 

b. If available, find out th ? price for newspa- 
pers and aluminum cans from your local re- 
cycling center. Make up math problems to 
show students hiiw a school can make money 
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by recycling. Example: On recycling day our 
school took in 2050 pounds of newspapers 
and 450 pounds of aluminum cans. If we 
were paid 104 pound for newspapers and 
22< per pound for aluminum cans, how much 
did we earn? 

c. Make a list of items you might find in a land- 
fill Place them on a chart according to Recy- 
clable, Reusable and No Apparent Use. 
Discuss with the students how recycling can 
help conserve land space« 

5. Have students choose groups to produce plays. 
Itemind them how creative Dn Suess was in The 



Lorax, Their plays ran be serious, humorous, or 
make-believe, but they must get their message 
across. They need to be convincing. You may 
wish to have students produce pupi^t dramas 
described in the activity, PUPPET DRAMAS, 
which follows this one. 

6. Present plays to different classes in the school. 
This is a g:ood way to promote a schcwl recycling 
program. As an option, the production of a vid- 
eotape of the playB will generate much interest. 

Evaluation Play productions 
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WORDS TO KNOW 



KKt'VtMNCJ DKAMAS 



11 



J/lir 



HirevtUmH: Ust^ the foHuvving vocabulary* wunl.s t« fill in the hhmks oi tht* paragraph. Study thi 
tion.s lit^fore c<imp)Kin{{ thv paraf^raph. Use the amtexl to help vciii. 



3 



Xatumi: •♦nythin^ in our world nut made by ptniph* or machines. 

Xofifvnewahlv: incapable of htMOf^ rcplactHJ 4»xct*pt through a lung process thousands ut' v<%'u.s. 

Kvnnvablv: having the capacity of being regenerated or made new or iW\sli again; Inking able to be restored to 
original state or condition, 

Resfiurcdsi: something tjiat can he ustnl to make something rise \v(u>d into pa|w'r, ir<in i»re into steel, baux- 
ite into aluminum, sand into glass. 

Ri'cyclinff^Ffi'iyi lrd: to pass through a stones of changers in the prmvss of crc ating a new or different pHnluct 
from existing materials: reuse of natural resouix-es and human inadi* produces. 

Cnnsvrvdtinn: helping to preserve, not waste, the Earth's rcsoinxes. 

lAind spmv: places in communities or natural areas that dt> not have buildiuMs fir roads. 



Today we itmk a fu»ld trip to a cmtrr where people fake th(Mr glass, 

1 

newspaper and aluminuni cans to be . Krt yi ling is a i^uud \va\ \\v can 

•I 

pr-* iiiv by reusing the KarlliV rrMUO'ces. 

Two that w'v learned abnni are bauxite and troi'S. Bauxitt^ is a 

resource contauiing ahunimnn, Onct* it has botMi u* <*<l up it ran not be 

<; 

restored. By recycling ahnninum we will nut use as uiucli bauxiti*. HecyrHnu newspapt^s helps con 



servc> trees which an* 



resuun*es, Trres tao hv phmteii to n place llie ones 



that aire cut down, but it takt»s many years for ihem to grow. We ai^o learned thai recycling }u-)ps 

.^ave By eannng money fj-om newspapers and ahunuuun cans, peo- 

s 

pie may save them to recyci instead of throwing them away. Most ofwhul \\v throw away is buried 
in land! I lis. 
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PUPPET DRAMAS 



CHAPTER 





IN 1 r,KMi:i)i 



Objectives Students will Ik* able to ex- 
plain the importance of litter prevention, recycling 
and waste management. Students will improve their 
abilities to manipulatv matvriah, write creatively 
and axyiH^raie in ^nmp^. 

Method Students divide into committees to 
create plays with Hct^nery and puppets. Plays are 
performed and evaluated. 



Duration; s;evera! ]M*riods during each of two 
weeks 

Setting: classroom, schiwl, community 
Subjeetis: Language Arts, Art^s and Crafts 
Curriculum Reference: 7.3 



Preparation old socks, balloons, news* 

papers, flour, water, largt* bowl, mixing stick, sewing 
needle and thread, coloring utensils (e.g. magic 
markers), posterboard, masking tape, thumb tacks, 
small cardtable, portable blackboard; videotape 
equipment if available 



Vocabulary drama, litter, nwrj'cHng, 
waste management 

Handout Making Puppetn 

Procedures 

SESSION I 

1 . Create committees: A. script writing committee; 
R • cenery design committee; C. puppet making 
aunmiitee 

2. Before separating into committees, have {;roups 
decide the following: 

• setting of puppet show (e.g. on a lake front); 
suggest possible themes alKiut littering, re- 
cycling or disposal problems with netting te- 
ing a recycling center or landfill 

• how many characteni and a brief description 
of each (e.g-, father-30 years old, grouchy; 
son- 10 years old, likes to litter; daughter 12 
years old, never litters) 

• brief plot outline (e.g- father and children on 
beach, father sees son littering. . . ) 

Plact* this information on a blackboard or on 
posterboanl so that all students can refer to it 
while in their committees. 

3. S<>parate into three groups with each group per- 
forming a different task or have three or more 
groups each making their own play and desig- 
nate divisions of labor. 

Script Cfymmittee: students need to take plot al- 
n^ady decided upon and break it into three or 
four scenes (Scene 1: Father catches son lit- 
tering. Scene 2: Daughter gets cut on a piece of 
son s litter«?d glass. And so on.). After three or 
four scenes have been created, committee 
should create a dialogue for each scene. 

Scenery Committee: This group tapes two pieces 
of {K)sterboard together and creates a backdrop 
for the show. If the group decided the setting is a 
lake front, then the students will create a draw- 
ing on one sheet of p^sterlnmrd to reflect that. 
Also, students need to take another piec^ of pro- 
terboard and create a front for their cardtable 
stage. They can name their group on this poster- 
board (e.g. Mrs. Gray 8 third grade class). 



JSI?*^ii>h«i t>»»prtrtiwni iti Sniurn] Ht^mmm ti, f«oum' Jim P^'iMvh, l.jt!«T fn wntjim ii Kmvling 'Muhimjni: C't»un!>,OhJ 
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PUPPET DRAMAS 



Puppet Committee: This group createis the pup- 
pets. Go over the handout. Making PappetM, 
with this group and have them follow directions 
to complete their pupi^ts based on characters 
created by the Script Committee, In this first 
^session, this committee is to follow directions up 
to Step 6, Then instruct them to bring in an old 
sock for each balloon head, 

SESSION II 
(One Week Later) 

4. Divide into groups again. 1. Have script com- 
mittee fmali^e script (two or three hand writ- 
ten pages). 2. Have scenery committee flnish 
the backdrop jjnd front piece for your card- 
table. 3- Have pi^ppet committee complete 
Steps 7, 8 and 9. 

6. After all three committees are fmished, have 
students choose, from amon^ volunteers, who 
will be puppeteers. They should then rehearse 
and fjve a classroom presentation. Puppet show 
may be videotaped or performed for other 
classes. 




Evaluation Have each student identify 
the mei^ages and theme of the play and then ex- 
plain verbally or in writing the importance of the 
**message(sr' in the play. 
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MAKING PUPPETS 



PUPPET DRAMAS 






STEPl: Blow up balloons for 
puppet heau. 




STEP 2. Create glue mixture 1/2 flour, 1/2 water, 
mix we i. 




STEP 3, Tfear newspaper into I'' or 2" pieces. 




STEP 4. Dip paper pieces 
in glue, cover balloon with 
four layers; leave small cir- 
cle on bottom. 




CTEP 5, Create rpecial character traits, include 
ing hair; ui^ rolled up strips of newspaper to cre-^ 
ate traits, and dip in glue mixture. 




STEP 6. Let dry two days, 
then adult should puncture 
balloons, leaving shell. 




STEP 7, Paint or ct»lor puppet head 





STEP 8. Cut off tip of old stick. 



STEP 9. Either 



sciv or staple 





top of sock to puppet head. 




&aaa Ohio DgtmiUmm of NaUtral Rmowtm 
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Reuse Enterprises 
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TRASH TO TREASURE SALE 



CHAPTER 



12 




Objectives Students will be able to: (l) 

clasnify everday itennH that can be reused. riHron- 
structed or recycled; <2) tlvserihe the quality and 
value of items that can be reused. Studentn will im^ 
prove their abiliticK to cmperate with othern and to 

Method Students cut ciut objects to make a 
chart of reusable itemn. of recyclable items and of olv 
jects which must be reconstructed to be reused. Stu 
dentB bring in reusitble items from nome and market 
these items by describing their qualities, ponsible 
uses and resale value. Students conduct a mwk sjile 
or auction of the n-usable items. 



Duration: four to five das^ perifKls and a flex 
ible amount of time for "Market 
Days" 

Setting: classroom, home 

Subjects: Social Studies, Language Arts, Arts 
& Crafts 

Curriculum Reference: 6.3 



Preparation Students bring in any 

items from home that they no longer use. These 



items can either Ih« reusable as they are or objects 
which can Ih» iiH:nnstruet4*d to make something else. 
< Items must be? clean — e,g, clothes, toys, Imoks, etc J 
Materials to make posters and play money. 

Vocabul ary advertise, auction, de- 
mand. market, price, quality, rcnonstruct^ recycla- 
ble, reusable, sale 

Handouts 

jtvtH; (Iwwi/^ng RcmaHe fWi/W##r 

Procedures 

1, Give each student the handout, Heumble 3tute^ 
rials and f^wfei, noting thrive possible di^tinc- 
t ions to be made ftir the items: ^ . some can be 
n-used as they are because, although old, they 
are still functional; b. siime are so old and tit- 
tered or broken apart that they require creative 
reamstruction for the material to he reused; c, 
mnw are nrcyclable, meaning that they can bo 
taken to a nnrycling center and used in remanu- 
facturing prcK^esses to make the same or similar 
products. The n*cyclable items on the handout 
are as follow: battery, aluminum can, glass jar, 
usifd motor oil, plastic biittle and newspapers. 
The rest of the items are in pairs, with one ob- 
ji*cl in gfnid used condition while the other is tat- 
tered or broken. Before they begin, give 
students examples of the three distinctions us- 
ing items not listed on the handout, (e.g, good 
used sock, tatten^ sock, steel can) Note that 
some ck^thing is accepted by recyclers who cut 
up tattenni materials into u*k»ful rags for indus^ 
try and/or ship old useful clothing to other coun- 
trit>s- 

2. Make sure students understand what each 
item ih. Then give each student the handout, 
(laHHifffing Reunahle Objectn, to complete by 
cutting out objects on the handout, H^unable 
Materiain and Objects. Discuss answers after 
completion. 

li. IhW the class that they are going to participate in 
a Trash to TYeasure Day sale, lb do this they 
need to bi*gin bringing in specific items as men- 
ticmed in the Preparation. Have each student 
bring in at least two items: one representing 
reusability as is and another needing to be recon- 
structed to be reused. 

4. Ttll students they can advertit^' the usefulness 
and other values of their objects by making pret- 
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era about thma qualities lb aid in doing this* 
write a liat of cibjecUi inoi broi^ht in by Htudentu) 
on the board and have students liat adjective de^ 
acriptiona for each item that would make it 
raund amiealing to buy (e.g. ja^t: "warmr **at- 
tractive;' "colorfur'K Have them thmk of p^cho^ 
logieal valw^ for the objects as well (e.g, 'Vill 
make you popular with the f^g^ "will make 
your room cheerfuD. If the item which stucbnta 
are trying to advertise mrat be reoonstructed to 
make something useful students need to men- 
tion this in their advertisements, (e.g, ''make a 
patchw(H-k quilt Irom old clewing pieces," *'mak" 
ing rags from old clothing piec^r "use parts of 
toybas. • /*) 

6, When wiling is over and the activity is flnished, 
you may want to have students make a found ah- 
ject callage or (Hrulpture lining the reusable items 
which to he reconstructed to be used. 

6. Conduct sale where children can ^11 their aid 
trash and buy a nm treasure. 

a. Make paper r^oney (Use markens to make 
money and stamp with one of your teacher 
grading stamps to prevent counterfeit 
money.) 

b. You may want to have students earn the play 
money ahead of time by bringing in recycla^ 
ble cans (5f a can), or completing assign- 
ments (X0< a paper), or establishing gcK>d 
behavior (25C a day), (This exercise is good 
with a Behavior Modification System.) 



c. Decide if the sale will be conducted in an auc- 
tion (or a market format. U initiating a mar- 
ket sale, teacher shmild diwuss pricing with 
students. One way to do this would be to have 
students display tJieir pc^rs (which adver- 
tise the items) with sign up sheets. Students 
who want an item write how much they will 
pay for it. After a>nsiderir4; the demand and 
prit^ which students are willing to pay, the 
seller may set a prii». Remember to tell stu- 
dentB that as buyenip they can buy as ma^y 
items as they want or need with the money 
each has. Finally, open the market for sale 
day(8). Have stwlents cfa*aw numbers to see 
who gets to buy one ob>K^ first, second, third, 
etc* TfeU filers and buyei^ thoy can change 
prices at any time to meet demand. 

d. If you decide on an auction format, you will 
want to ask for student volunteers to be auc- 
tioneer* 

Evaluation Hold a competiton to see who 

can design the mc^ creative and/or mos^t useful reuse 
for objects which must be reconstructed to be reused. 
Students can vote for the winners. 
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TKASn m TKEASUKK SAI.K 



12 



1 



IHrediomt: Cut out each iilustrntion below nUnn* t he dotteci line.s. LtKik at ejtvh ilhustra- 
lion carefuUj' and put it in the correct cohinin on the handout, f lassifying HvusahU' (ih- 
jeets. 




auUunobilc 
haUiTV 




jfuns 




T-shirt 



ii 

I I 
I I 





Tshirt 



aiununiun 



can 



I I 

i I 

I I 

I I 

I I 





.leans 



j^luss jar 



iioU 



I 

lb -VP « 




fouthall 



lunch hox 




"i I 

11 

I ! 





ij 
i 



lunch box 



toy car 



toy car 





USED 

MOTOR 

OIL 




plustif 
hot tit- 




doll 
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i 



i 

GO 
9 



CO 



QQ 



X 

as 



IHrecUm: Classify the objects on the handout, Hemable Materiais and Objects, by putting them into the catego- 
nes below. 



OBJECTS REUSABLE AS THEY ARE OBJECTS THAT MUST BE RECONSTRUCTED 

INTO SOMETHING ELSE TO BE REUSED 



RECYCLABLE OBJECTS 
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CHAPTER 




Objectives Students will be able to: (1) 

identify poi^ible reuses for discarded materialH; (2) 
describe the requirements and procedures involved 
in the prmluction and sale of a prcnluct. Students im- 
prove their abilities to calculate fif^ures and to amp- 
erate with others. 

Method Students orjjanize themsi^lves into 
company gn>ups to cn»ate usable items from dis 
carded materials brought into class. They phin the 
production and sale of various reuseable items in 
model prcKluction lines and model stores set up in 
the cJassrwm. They solve math problems related to 
stalling a business. 



Duration: many class periods over several 
weeks time* 

Setting; classroom 

Subjects: Social Studies, Languago Arts. Arts 
& Crafts 

Curriculum Reference: 6.2, 6,3 



SPECIAL NOTE: This activity can be modified in 
many ways. It can be made simpler for younger 
ages, and the possibilities for expanding exercises to 
include additional economic concepts are limitless. 



IncludcKi in this activity are instructions for reusing 
various materials; therefore, an activity related only 
to the reuse of waste materials can be initiated us- 
ing this information (with emphasis on saving land- 
fill space and resources). 

Preparation The students should be 

aware of the differences between gocKls and services 
and between producers of goods, providers c f serv- 
ices and consumers of gocKis and services. Tiiie stu- 
dents should be able to count money and make 
change. For Steps #1 and #2 below you will need to 
collect appropriate materials listed under the direc- 
tions for making various goods in Recycleville class- 
room factories (See Reuse Inntruftians (AJ)) 

\^Call|]llary advertising, capital, goods, 
labor cost, market, overhead cost, profit, production, 
rent, reuse, selling price, services 

Handouts Pn^uctkm Planning: Heme 
In^tmctiam (AJ) 

Procedures 

1 . Hold a discussion to make the students aware of 
the great number of discardcnl items which can 
be reused to create new things. Provide exam- 
ples of items which can be reused; discuss and 
demonstrate how they can be reused by making 
creative constructions out of empty dishwash- 
ing liquid bottles, gallon milk cartons and com- 
puter cards. (See Reme InntructUmH (A)) 

2. Discuss the following economic terms: goods, 
services, production, overhead cost and selling 
price. TV?11 students that they wili become pro- 
ducers and consumers of goods in a classroom 
activity to be called Recycleville. The city of Re- 
cycleville will contain stores selling goods made 
from discaixled waste items. These gcK>ds will bt^ 
created in Recycleville classnwm factories and 
then sold in Recycleville classnwm stores. The 
teacber can select the types and numbers of 
goods to be produced and sold in the Recycleville 
stores from the list below. Or, arrangements 
could be made to have students in company 
groups decide what they would like to prcKluce 
from the list. Directions for making these items 
can be found at the end of this activity in Reuse 
Instructions (A-J). Company groups could also 
decide to design and make a product not listed 
in this activity. 
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Store Names 



Possible Products to be Sold 



Quilt Shop 
Tfelephone Store 
RecycIeviUe Art Gallery 
Mu8ic Store 
Tby Store 

Sporting GoodH Store 

Puppet Shop 

Garden Center 

Office Supply Store 

^Letters by each products indicates 



Mini quilts for baby dolls (B)* 

Tin can telephones (B) 

Art work made fit)m waste items (B-C) 

Maracas iCh TVimbourincs (D), Drums (D-E) 

Doll, rockets, boats, cars, trains, trucks (A and E), doll house and 
furniture (F G), bleach bottle piggy bank (G) 

Ring toss game (H), plastic milk container ball catchers (H I), ball 
paddles game (I) 

Puppets (I ) 

Glass jar terrarium (J) 
Tin can jHJncil holder (J) 
the section in the Reuse Inntruetians where it can be found. 



3. Show the students pictures or explain to them 
the various items that can be produced in Recy- 
cIeviUe, based on the Reme ImtructianH (A-Jh 
You may have other items to add to this list. 
Have students divide into four or five company 
groups, with each group choosing initially one 
item to produce. After all {iproups have chosen to 
make different items, make up individual sup- 
ply lists for each group based on the Reme In- 
Htruetiom (A^h Divide the supply lists into 
material supplies (reuseable waste items to be 
brought into the classroom) and UjoIi; (any items 
such as scissors, hammer, paper clips, glue, etc, 
which you will furnish from the cla^CKjm). 

4. When all groups have made supply lists, make a 
general classroom supply list of materials (not 
tools) needed by all groups. Put this on chart pa- 
per on the bulletin board* Have students, re- 
gardless of their group, collect any of these 
items and bring them to class. Each group will 
need to prepare (and decorate if desirable) boxes 
ahead of time to serve as storage warehouses 
until materials are to be used. All items should 
be cleaned before being brought into class. Dis- 
cuss with Mtudents why it can be claimed that by 
bringing these items to class to be reused, they 
are saving scarce landfill space and natural re- 
sources, 

5. Have students muke a quantity of play money 
on slips of paper worth 5?, 10«, 25^, $1.00. 



$5.00, $10.00, $20,00 and $50.00. Make smaller 
amounts of each kind of bill as the value of the 
bilJ increases. Stamp all monty with a teacher's 
stamp to avoid counterfeiting. Keep all money 
aside for later use by the bank gn>up. 

6. After sufllcient quantities of reusable materials 
have been collected, have each group make a 
oi)unt of the quantity of each ty|»; of material 
collected in their warehouses. Make a list on the 
boaid or on chart paywi of all the materials of all 
the groups, indicating the quantity of each ma^ 
terial collected. In ascending order of scarcity, 
put at the bottom of the list the material or item 
of which there is the m<^ ufuil you reach the 
top which will be the item or material of which 
there is the leant quantity. Discuss how the 
value of a raw material is often based on its 
scarcity Then have students assign monetary 
values to each item on the list with the scarcest 
item costing the most (for prcKlucers) to buy and 
the !tt»m in greatest quantity being the least ex^ 
pensive to buy. 

7. Assemble all the tools and classroom supplies 
needed to make all of the products. Have the class 
give these monetary values based on the relative 
value of materials u^ to make the item. (Ham- 
mer and sci&<^rs would be more expensive for pi*, 
ducers tx> buy than paper clips or glue.) 

8. Each group is now ready to plan for the produc 
tion of their product. Give each group the hand- 
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out, Fmduetion Planning, Before having them 
work on completing this, you will need to do the 
following: 

a. Either hold a how to nesshn demonstrating 
how each group's product is to be made or 
make up individual procedure descriptions 
for each product of each group. Tb do this re- 
fer to the Reiuie ImttrnetionH. 

b. Explain the thr^ sections on the handout. 
Make sure students understand what a 
**process order'* is (it refers to tasks needing 
to be performed as indicated on the handout, 
Production Planning), The pay for each 
worker should be Imsed on a group decision 
about the skill of the task so that hourly 
wages wiU i?iffer. Specified rules for each 
worker can include safety rules and cleanup 
rules. 

9. After groups have completed the handout, Pro- 
duction Planning, check their work to see that 
costs have been figured correctly. Then each 
group will need to decide how many of each item 
they want to produce initially. This can be done 
arbitrarily based on resources available, or with 
older students, you may want to have them 
make the following calculations: 

a. Add up the cost of material supplies and la- 
bor needed to make one item. Based on this 
cost, how much should be charged to make a 
profit when selling the item? This should hv, 
a reosanahle price, not too high so that no 
one would want to buy the product, but a 
profit must still be made. 

b. How many indiv»d'ial items must be sold at 
a profit so that tool costs can be paid for and 
still make a profit? (Tbol costs represent capi 
tal costs which are relatively fixed; hence 
tool costs need not be associated with the 
making of each item.) This exercise may re- 
quire an adijustment in the selling price de^ 
cided upon in *'a/' 

c. Students can now speculate about how many 
items they should produce to cover initial 
costs. 

10. Based on the TOTAL PRODUCTION COSTS 
(from Pruductiwi Planning handout), for mate^ 
rials, labor and tools, each company group can 
now ask the bank for a loan. (Or, you could make 
arrangements for companies to sell stock.) 



11. Before companies request their loans you may 
w^ant to add an additional exeixise to the activ- 
ity which includes additional cost considera- 
tions to be figured into the n^asonable sale price 
and the bank loans. These costs would be repre- 
sentative of -SALES COSTS" including cost to 
rent space, to advertise and to pay for retail 
sales labfir as indicated in the steps bt^low: 

a. Decide before conducting the activity what 
materials can be cxillected and made availa- 
ble to groups so they can advertise their 
products. This can include poster board*, 
markers, paints, construction paper, scis- 
sors, etc. You will need to add these items to 
the materials list in Step 06 and tools list in 
Step #7 above, so they can bt* given a mone- 
tary value. 

b. You will also need to decide on rent costs for 
various retail locations in the room and the 
wage costs for a retail seller in the grcup. 

c. Students will need to add costs for rent and 
retail wages to their bank loan requests and 
costs for these and for advertising (counting 
advertising as a relatively fixed cost) to their 
reasonable selling price. 

12. After the bank has granted loans to each com- 
pany, have each group designate a fiscal offii%'r 
to buy materials. Then each company can set up 
factories for classroom p?'oduction. This will 
mean a variety of arrangements. 

13. When each group has made a sufficient amount 
of their product (not necessarily the amount re- 
quired to rover production costs) they can pre- 
pare their product for sale, including 
advertising efforts. Make sure fiimil officers pay 
laborers in the company for their work. It is 
with this money that goods will be bought, 

14. Designate sale days. May be one hour a day for 
each of two days during the week. 

15. Check to sec if consumers have enough money 
to make one or two purchases of the items. You 
may have to augment their wages initially with 
a bank loan, or if they are paid so much that de- 
mand will exceed supply of items, you could tax 
wages. 

16. For intermediate grades you may wish tu apply 
the concepts of supply and demand as they af- 
fect prices. As a store begins to sell out of all of 
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its goodH you may suggeKt the owners raise their 
prices, or lower them, if they are havinii dilTj 
culty sellif''^ items. This may mean lowering 
wages as well, 

17. At the completion of a few Mnrh^t Ihiys, stu- 
dents in each ston? could participatt? in the fol 
lowing activities: 

a. Count the mimey collected and compare it to 
the amount of money ^pent to produce and 
sell the Kood. This will determine the profit. 
Make a classroom chart for recoi-ding pro- 
duction (and sales) costs and profits and out- 
standing loan amount. Have groups make 
up a mmpany r^'por/. 

b. Have companies take inventories, 

c. Continue activity in whatever manner you 
wish. 



Evaluation 

L Have the students ccmipare and contrast orally 
their roles as producers of goods and as consum* 
ers of goods. Have them write an experience 
story alx^ut their Kecycleville experiences. 

2. Have students answer the following questions 
orally: 

a. Tell what it meuns to reuse r terials and 
why we should nnise waste mi » mis. 

b» Identify the following in the activity: gtHnls, 
services, overhtHid cost, labor cost, profits, 
inflation, etc. (for intermediate students). 

c. Name something you c<iuld do to make other 
people aware of the imptn tance of reusing 
waste materials. 
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Nameof Produrt 



Company Name 



REUSED MATERIALS 



COST 
(per unit) 



TOOLS AND SUPPLIES 



COST 
(per unit) 
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TOTAL 




TASK EACH WORKER WILL PERFORM (in process order) RATE/hr. 


SPECIAL RULES 












































TOTAL 




TOTAL PRODUCTION COSTS - 
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REUSE 1 NSTRUCTIONS 




Reuse Instructions (A-J): for use in the 
activity, Recycleville, U.S.A. 



These ideas can also provide the basis 
for a general reuse activity. 
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A. Reu^ empty plastic dishwaahing liquid iiottles in the following ways: 
L Contains for pencils 2, Doll 



3. Space age car 



cut off tc^ 
of the bottle 




styrofoam yam 
ball V / 



buttons 



cardboard' 



matericil 




diahwashtng 
liquid bottle 



dishwashing 
liquid bottle 




jar Iid^ 



B, Reuse empty milk cartons in the following ways: 

1. Birdhouse*^ 2, Boats 



3. Baskef^ 



twine 




straws 




bottle 
caps or 
buttone 



milk carton 




colored 
* pa per 



milk 
' carton 



milk carton 



C, Reuse computer canis in the following ways: 

L Flashcards 2. Bookmarks 



3. Nametags 





yarn 



cut in half 
and decorate 



♦ Reprinted with permiasion from Lion Booka, Publisher, Scaradale, N,Y From pages of Cardboard Carpentry v i%6 Lion Buok^^ 



#>Saa8 Ohk) Defttitm^Dl «r N«tunil Rfwmmt 
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REUSE INSTRUCTIONS (B) 



Mini Quilta for Dolls 

Materials needed for each quilt: 
1 10" X 12^ piece of material 
20 2^^ square of material in a 

variety of colors and patterni^ 
Bcisson^ 
rubber cement 



1. Cut piece of material 10^ x 12'' and cut 20, 2" squares from a variety of colors of maU^rial 

2, Lay the 10'' x 12" piece of material on a desk, 

3- Leaving a half inch border, arrange th-^ 2 ' squares in a design on top of the 10" x 12" material, 

4. Put rubber cement under each square of material and press; the square down to hold it in place. (You could 
also make quilts using colored paper scraps or wallpaper scraps.) 



Tin Can Telephones 

Materials needed: 
2 tin cans with one open end on each can 
2 paper clips 
1 ball of string 
1 tin punch 
1 hammer 

1. Punch a hole in the ct^nter of the bottom of each can using the tin punch and hammer 

2. Cut the string to the desired length. 

3. Put the end of the string through the holes. 

4. Tie paper clips to the ends of the string so that the string will not slip out of the hole in the can. (Tblephones 
can also be made using styrofoam or paper cups. Use a pt»ncil to poke a hole in the bottom of each cup. Then 
follow the directions above for attaching the string.) 



Art Work 

1. Mosaic pictures can be created using bits of colored egg shells (shells from hard boiled eggs colored with 
Easter egg dyei, pieces of nut shells or old pieces of colored flwr tile. 
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2. Sculpiurets made from waste materials can be created. EKanipli?i< include the following: 

a. Container Sculpture - uning milk cartons or plastic container^ 

b. Box Sculpture - using boxes of varioun sizes and Hhapes; 

c. Aluminum Foil Sculpture - using foil saved from packed lunches; 

d. Ibothpick Sculpture or Stick Sculpture; 

e. Wire Sculpture; 

t Sponge or Foam Rubber Sculpture; 

Paper Sculpture or Papier-Mache Sculpture; 
h. Wood Scrap Sculpture. 

3. Collages can be creHt4FHJ using scraps of material, wulliKiper or colored paper, magazine pictums, buttons, 
tcK>thpickB, bottle caps, jar lids, straws, used $^andpaper, string, yarn, etc. 

4. Applique Pictures in which material 8crap« are Hi-wn on to a larger piece of material can he ci*eated. 

5. Mobiles can be made from waste m ;<terials^. 

6. String or yarn pictureis and designs can be cn^ated. 



Maracas 

Materials needed: 
sciH^orn or paper cutter 
newHpaj^r 
papier-^mache pa^te 
bowl for mixing paste 
spoon for mixing pat^le 
1 large burned out light bulb 
sandpaper 
tempera paint 
paint bruHh 
shellac or varninh 

1. With Hci:vSors or a paper cutter, cut tht- nt^wspaper into 12 ' wid<» strips. 

2. Mix the papier-mache paste. 

3. Dip the strip of newspapiT into the paste until it is thoroughly wet. Lift t '^e strip nut of the past*- and gently 
pull it between two of your fingers in order to remove excess paste. 

4. Put the strip on the light bulb and smooth it down to remove wrinkles and l>uhbles. 

5. Continue putting the strips in different dirmions on the bulb until it is c(>vered. Kept-at this proctnlurt* un 
til at least five layers of strips have In^en put on the light bulb. 

6. Let the maraca dry thoroughly 
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7. Hit the maraca on the floor to break the bulb inside. 

8. Use the Bandpa)>er to sand ine r araca until it is smooth, 

9. Paint designs on the maraca with tempera paint, 
10. Shellac or varnish the maraca. 



l\imbourine 

Materialn needed: 
1 large margarine tub Hd 
1 ball of string 
25 pop Imttle caps 
1 tin punch 
1 hammer 
HciHsorH 

1. Using the tin punch, make 25 holes anamd the top of 
the margarine tub lid near its edge. 

2. Use the tin punch and hammer to punch a hole in the 
center of each pop liottle cap. 



5. Thread each string with a bottle cap cm it through 

a hole in the margarine tub lid and tie the ends in a knot. 



Materials nr eded: 

1 two-pound coffee can with the top and hottf>m cut ofT 

2 two-pound coffee can lids made af phi.stic 
1 ball of string 

light colors of colored paper and small scraps of colons paper in a variety of cc^lors 

crayons, markers 

yarn 

glue 

tape 

scissors 



Thread one piece of string through each bottle cap. 



Cut 25 pitx-es of string, each about 2 1/2" long. 




Drum 



32/ 



j'l.N*- lihi" p.itMt.i fit Mf N.il ,jf .tJ K« ■••Miiu 
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1. Chmtw a |nm» iif colon-d t>«ptT. Wnip il around Iht* mitsidc <if tin* can and cut it to fit tht' can, Tiipv it to ihv 
can. 

2. Decoratt* tho ctilorrd papfi* by kHuhk yarn, .scraps uf fit her colors <if cnlorod paper, etc, to it. VViitv ur draw 
deHtia)^ «n it with crayons and marker^;. 



3. Cut a pietv of Btrinf: 30' lon^. llinsid it 
through thr can and tie the ends. 

4. Put OIK' coffiH- can lid on vwh t*nd of the 
coffee can. 

5. Pitt the Htrin^' aroimd ycnn- neck and 
pound on Ihe ends of the drum, 




Tbys for ihe Hiy Ston* 

Students can Ih» creative in desijjning airplafies. boats, cars, trains, truck.^, rmkets, spaeeships etc. from diflfer- 
ent j^ized l)oxes, jar Hds. • cartons, spcwils, bottle caps, straws, cai^dboard. colonHl paper, etc. KxaTnpl<*s: 



Inick 



Car 



*lVain 



sin. ill 





{A nih<*ant 




yir lifts 



parf»i»>an 



Ifrlirttptfr 



stJiw ami 
card I « wild 




^ip" i ll'illK'lN 

and , ard^K<im! 



pat k:iK<' 



! 



furuu'ii in .1 



iiildhnaid 




jar lidH 
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REUSE INSTRUCTIONS (P) 



Doll Housed 

Materials needed: 
1 box 
glue 
scissors 

scraps of wallpaper and colored paj^r 
tempera paint 
magazines 
scraps of cloth 

1. Cut the box down the center of each side. 

You will enu p with four pieces of the ■ 
box that look like this: | i 



3. Have the children decorate each room with wallpaper scraps or paint the walls. They can use the material 
scraps to make curtains. Magazines could be used to find decorations for the walls. 

Doll Furniture* 

Materials needed: 
bottle caps 
spools 

small boxes, such as spice boxes, jello and pudding boxes, jewelry boxes, match boxes 

corks 

straws 

caps from containei (for lampshades) 
cloth scraps 
colored paper scraps 
wood scraps 
jar lids 

♦ Repnnt^J with permiBfiion from Lion Bookn, Publisher. Scaradale, N Y From pagen ofCanibiyard Carpentry 's; i%6. Lion Books. 





Put the corners of each piece together 
and glue them. You now have a doll 
house with four rooms. 
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Students can be creative in designing chairs, tables, lamps, dressers, beds, etc. Examples: 

Chair 



container cap 



Straw, 



Jfl^ bottk 



flat box 



straws^ 




alrawB- 



i»iaterial 

-I- 



1 



cardboard 



Bed 




-^flat box 



nquanp box 



straws 




cardboard 



-spool 



Bleach Bottle Piggy Bank 

Materials needed: 

1 empty plastic liquid bleach bottle thoroughly rinsed 
4 corks 

permanent magic m.irkers in an assortment of colors 

2 buttons (optional) 
coloreu paper 

1 pipe cleaner 
glue or tape 
scissors 



Cut a slit in the side of the bleach 
bottle below the handle. It should 
be large enough for coins to fit through. 



2, Glue the four corks cn the bottom of 
the bleach bottle for the pig*s legs. 



3. Draw eyes with permanent magic markers 
or glue buttons on for the eyes. 
Draw a mouth. 




4. Curl a pipe cleaner around your fingers 
to make a tail for the pig. Glue or tape 
it on the end of the bleach bottle. 




C»iio De|»nmrni of Notural Rtwutm 
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5. Make ears for the pig frtim pink coUnvd paptn-. ttlut? or tape them on Imth sides of tht- bleach bottle. 

6. Cut a circle of pink nilored papt?r and glue it to the top of the cap of the hlrach bottle. 

7. Decorate the pig with markers or colortnJ paptM . 

Ring Ibss Game* 

Materials needed; 
1 cardboard tube from aluminum foil, pla;^tic wrap or waxed pajK-r 
4 large margarine tub lids 
1 flat rectangular box 

1 flat rectangular scrap of wood larger than the box 
scissors 
tape 

tempera paint any color 
4 nails 
1 hammer 

L Cut out the inside of the margarine tub lid so that fmly 
a rim remains. Do this to all four lids. This will make 
the rings to hv tossed. 



2. Cut a hole in the middle of the tlat n*ct angular 1k)X, 
Push the cardboiiH tube through the htile and tape it 
to the box. 




3. Nail the corners of the rardbi: ird Ik>x 
to the wtH)d scrap. 



4, Paint the ring toss game. When it is dry, put it on the n<M>r 
1% .s the rings so that they will land on the cardboard tube. 



Plastic Milk Containers Ball Catchers 

Materials needed; 
2 one-gallon plastic milk containers 
scissors 

erne used tennis ball 



1. Using scissors, cut part of thi» bottom 

of the milk container ofl'so that a sc<M)p shape remains. 



* Rt'pnntrd with }M'nni.s.>i()n fruiii Lkm liiHjks, Fuhhsht^r. Siar.^iblf. N Y Fmni pam-s fij I Vir(//«w(/ Carp^'niry UH'Al Lion HfK»ks. 
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2. Follow the same procedure for the second milk container. 

3. Two people may play with the ball catchers. One person puts a ball in his/her catcher and tosses it to an- 
other person with a catcher. That person triess to catch the ball and then toss it back. Continue tossing the 
ball back and forth. 




Coat Hanger/Pantyhosie Paddles 

Materials needed: 
2 coat hangers 
1 pair of pantyhose 
masking tape 
scissors 

1, Bend the hanger into a diamond shape. 
Bend the hook so it is straightened. 
(You may want to tape the end or add 
a wooden handle.) 

2. Cut one leg off of the pantyhose. Pull the pantyhose leg over the coat hanger. Stretch the pantyhose tightly 
over the hanger. Tlape the open end of the pantyhose to the straightened part of the hanger. 







3, Follow the same procedure for the second hanger. 

4. Using a light weight ball, hit the ball back and forth. 
Puppets 

Allow the students to be creative in designing puppets u«ing a variety of waste materials. They could make 
one or several of the following tyjx^s of puppets: 




SiH^k Puppet 



Paper Bag Puppet 



Newspaper Stuffed Paj^r 
Bag Puppet on a Stick 






il988 Obi'< *>|isH7i»ent of Natural Hewurnm 
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REUSE INSTRUCTIONS (J) 



Glass Jar Iferrarium 

Materials needed: 
1 large mouth jar 
uncolored aquarium gravel 
sterilized soil 
spoon 

small plants that like moisture 

and shade 
cork to fit the opening of the jar 

1, Put about an inch of aquarium gravel in the bottom of the jar. This will help the drainage, 

2, Spoon about two inches of soil over the gravel and spread it out evenly, 

3, Using the other end of the spoon, raa' e a hole in the soil for planting a small plant. 

4, Put the plant into the hole and spoon the soil around its roots. Follow the same procedure for other plants, 

5, Moisten the soil evenly with sprinkles of water. 

6, Place the cork in the top of the jar 

7, Put the terrarium in a place where it receives light but not dii^ct light. 



Tin Can Pencil Holder 

Materials needed: 
1 tin can (soup can) 
1 strip of colored paper 9 " x 3 3/4 " 
glue 

magic markers 



1. One end of the can should be open. Remove the label from the can. 

2. Draw a design or write messages on the 9" x 3 3/4" strip of colored paper. The students could also glue 
seeds, beads, shells, buttons, etc. on the papier to decorate it. 

3. Wrap the strip of colored paper around the outside of the can and glue the ends together. 

4. Use the can as a pencil holder. 
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ECOLOGY CASH 



CHAPTER 




Objectives Students will he able to apm- 
pute how much monc^y can he made by recycling alu- 
minum and paptfr. Students in^provf their ability to 
salve math word problems. 

Method StudontH brin^' in aluminum cans 
and make fraetions and sums basi»d on clasHifRa- 
tions of cans by product name. Students brin^4 in 
newspapers. Almninum cans and newspamM>i are 
wei}'Iu»d and calculations are made alxnit how much 
money can be made by riTycUng various quantities 
of these materials at difTtfr^'Ut prices. 



Duration: four class fKniocis 
Setting: classroom, home 
Subjects: StM:ial Studies, Math 
Curriculum Ri'ference: 



Vocabulary buyinK price, rcHrycle 

Handouts Aluminuifi AfvH, hmicned in 
Paper 

Procedures 

L Aluminum Alert: 

Have each student bring in one clean, empty 
pop can. (You may want to add more to insure 
examples of various brands of pop J Line thesi* 
up in a hma row. Give each student the hand 
out. Aluminum Alert, and have them compk*te 
Part A. Discuss answers from Part A and put ex- 
amples on the board. Point out that aluminum 
cans are recyclable- Weigh an amount of ahimi- 
nam cans equal to the number of students in the 
class. Then, have students complete Part B, If 
there is a recycling center which takes alumi^ 
num in your community, find out what it is pay- 
in^^ pt»r pound and substitute for the fi|,aire (249) 
given on the handout. Prices can Huctuate be 
tween 18^ /lb. to 50<F/1b. so you amid make addi 
tional math problems for students based on 
changing the price paid for aluminum. If you 
are not participating in a rcurycJing collection, 
donate cans to a group that is. Discuses positive 
asptHTts of rc*cyc]ing besides earning money: e.g. 
saves resourci>s and landfill space. 

2. Drowned in Paper: 

Collect in paper grocery bags all newspapers 
brought into the classroom for a period of two 
weeks. Give each student the handout » Unowned 
in Paper, to complete. You will nei*d to help stu- 
dents weigh the newspaper and tell them how 
many weeks are in your school year and how 
many classrooms are in your schwl When fin 
ished, make plans to recycle the newspapers 
which have been brought to class. 



Evaluation 

questions by .arj ing; qm^slions on handouts. 



Make up :ulditiona] math 



Preparation Aluminum Alert: one 

used aluminum pop can per student, pencils and 
scales; Dnnened in Paper: paper grocery bags, 
scales, newspapiT brought in from home. 
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ECOLOGY CASH 



ALUMINUM ALERT 



Part A, Directions: From the row of alumiiiuni cans, make four sums with more than 
two fractions each. The denominator will be different for each sum depending on the 
total number of cans vou ch(M)se to iksc. 



Example: 17 

il 
29 



Coke cans 



9 

9 
29 



Pvpsi 



3 

JL 

29 



Sprite 



29 
29 



1. 



2. 



3. 



l^rt li, Directions: Answer each question below working your answers out on the 
back of this page or on a separate sheet of paper. 



5. How many cans are there? 



How much do they weigh? 



ti. If each person in the class brought in one recyclable can each school day for a week, and 
we were paid 24<f a lb., how much money wtiuld the class make? 



In three months? 



In one week? 



In one school year? 



7, If you collected one recyclable can from eyery person in Ohio (approximately 10,000,000 
people in Ohio), how much money could you make? 
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DROWNED IN PAPER 



ECOLOGY CASH 



Directions: Answer each question below and show your work. 



1 



1. What is the total weight of classroom newspaper? 



Ihs. 



2. If we collect this in two weeks, how much would we collect in one school year? 



3. If each classroom in the school collected this weight in two weeks, how much would 
our school have: 



in two weeks? 



in one school year? 



4. What is the best thing to do with old newspapers? 



5. If a recycling center will pay 1/2C (.5<r) for a pound of paper how much can your class 
make: 



in one month? 



in one year? 



6. How much can your school make: 



in one month? 



in one year? 



IBm ohm Ur|>BrtiDi>nt li NtHurMl K*«.urrt « 
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DOLLARS AND POUNDS 



CHAPTER 




iM i";i{.vu:iHA I I-: 



Objectives Studenti) will be able to: U> 

explain why some recyclable materials have a 
higher market value than others; <2) vahulate how 
much money can be made by selling recyclables to a 
recycling center. Students will improve their abili- 
ties to interpret in/brmation and to a^mpute ftfiurvs. 

Method Students define words related to 
recycling and discuss the value of recyclables based 
on scarcity and demand. They identify information 
from a chart to decide scarcity and values of various 
recyclable materials, and to di^duce prices for vari 
ous quantities of these materials. 



Duration: seven or eight class periods 

Setting: classrcwm, home 

Subjects: Social Studies, Language Arts, 
Math 

Curriculum Reference: 6.3 



Preparation paper, pencils, graph pa- 

per, index cards, calculators; if possible, a variety of 
waste objects made from glass, paper, aluminum, 
brass, copper, gold; references such as encyclopedias 



Vocabulary buying price, market, recy- 
cling, scarce 

Handouts Kerffcting Market Viwahularii; 
Moneg For Kevffclahles 

Procedures 

1. Give each student a copy of the handout, Rreff- 
cling Market VhrabMitarg, and have them com- 
plete it. Discuss answers. 

2, tfive each student the handout, Moneg For 
cficlaMtH, 1V11 each student to ltK)k at the chart 
and list the six material resources according to 
their monetary value by weight. Make a list on 
the board for students to rank. 



Most Valuable: 1. 

2. 

:i 
5. 

Least Wiluable: 6. 



Answers: 

(gold) 

^copper) 

<ahiminum) 

<brass) 

(glass) 

(patK*r) 



Ask students why gold is worth mon* than pa- 
pt>r? (Gold is scairer than vvikkI and there is a 
big demand for gold as a store of value and to 
make products. ) 

3. Introdua* the idea (t( drmand as another reas<m 
for the vahie of a resourct' material. If pt»ople did 
not want to drink soft drinks out of ahuninum 
vims, theu there Wfiuld be less value in alumi- 
num as long as the demand for other ahiminum 
products remain<^d constant. If paper mills start 
using more virgin wiwd chips than recycled pa- 
pi»r to nuik<* new paper, then the demand, and 
hence the price paid to recyclers for recycled pa- 
jx'n giH's down. This principle is often why some 
recyclers quit accepting certain materials, at 
U^ast until the market value increases. 

4. Have students Iwk at the list tif material re- 
sources identified cm the handout, Hecyrling 
Market YiH^ahulnry. Tell them to take this list 
home and look for as many items as |K)ssible 
which iirv made of thes*' materials. Have stu 
dents record each item according to which mate- 
rial resource category it fits into and to bring a 
chart rcHording this informati<m to sch^Kd. Have 
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DOLLARS AND POUNDS 



students make a chart as follows before Uuivinij 



Gold 

Copper 

Aluminum 

BrasB 

Glas.s 

PaiH3r 



(watch) 
(water pipe) 
(pop can) 
(door knob I 
(b<ittle) 
(plate) 



Before students take the chart home and begin 
their search, have students infer, on a sheet of 
piiper, which material they think they will find 
the roost of, the second most of, etc,, to the mate- 
rial they think they will find the least of. Collect 
these. 

5, When students return, discuss their homework 
charts and check to see if they confirmed their 
inferences. Discuss why certain material re- 
sources seem to be wasted more than others, 
and discuss how most of the items they idetili- 
fied at home could be recycled in one way or an- 
other. 

6. Discuss with students how money can be earned 
by collecting and taking the^^ items to a recy- 
cling center (gold is itsually taken to a pawn 
shop or a collector). Prepare index cards with 
one of the following items on each card. One at a 
time have students draw a card and use infor 
mation fnim the chart, Money For RerydaMeH, 
to find how much money they could make if they 
took the quantity of the item on the can! to a re 
cycling center offering the prices designated cm 
the chart. 



1. 24 aluminum cans 

2. 0.5 (XL, ci^Y pipe 

3. 43 aluminum oms 

4. gold chain weighing 
.0008 02. 

5. 431 aluminum can$; 

6. 1 lb. 2az. copi^rwire 

7. 14 lb. gla^ bottles 

8. 43,1(K) aluminum cans 

9. 0.5 oz, cqij^r bracelet 

10. 69 aluminum cans 

11. 35.33 lb. newspapers 

12. 2 lb. 6 oz. brass pipe 

13. 150 lb glass bottles 



14. 400 tb. newspapers 

15. 6 lb. U oz. brac^ light 

16. 86 aluminum cans 

17. 133,33 lb. newspapers 

18. 3 lb. 5 oz. brass planter 

19. 50 lb. glass bottles 

20. 1 lb, 14 oz. brass door knob 

21. 259 aluminum cans 

22. .000048 oz. gold bracelet 

23. 24 aluminum cans 

24. 43,100 aluminum cans 

25. (WS oz, goW ring 



7. Check with a local recycling center in your area 
to find what materials and items they collect. 
Compare their prices with thc^ on the chart. 

8. Initiate a recycling collection drive and have 
students record how much they make or have 
made from taking the items to a recycler. 

Evaluation Answer the following ques- 
tion: What are the advantages and disadvantages of 
collecting aluminum for money rather than collect- 
ing copper for money. (Possible answer: Aluminum 
is easy to locate but lower in profit. Not all recycling 
centers accept copper,) Continue by making addi- 
tional 'comparison questions of this type for stu- 
dents. 
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RECYCLING MARKET VOCABULARY 



DOLLARS AND POUNDS 



Part A, Directionn: Read the following list of words and put them in alphabetical or- 
der. 



gold, recycle, copper, aluminum, scarce, brass, 
center, resources, Utter, demand, glass, paper 



1. 
2. 
3. 
4. 



5. 
6. 
7. 
8. 



9, 
10. 
11. 
12. 



Part B, Directions: Fi*om the words above find the six items that represent specific 
materials. Look up and define each word telling where each material comes from and 
from what resource(s) it is made. Then think of some products made from these materi- 
als and list them. Do this on a separate sheet of paper and then answer the questions 
below. 



1. Which of the six materials are renewable, which are non-renewable? (Look up the words 
renewable and non-renewable if you do not know them.) 



2. What does the word scarce mean? Which material listed above do you think is the most 
scarce? Which is the least scarce? Why? 



3. Which two words from the list of 12 words above go together to designate a place? What 
is this place? What happens at this place? (Describe on back.) 
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Q 

O 
0< 



< 



$500.00 


42,857 


3,333.33 


1190.48 


.08 


66,666.667 


2,500 


$100.00 


8,571 


666.67 


238.1 


.016 


13,333.333 


5,000 


$50.00 


4,286 


333.33 


119.04 


.008 


6,666.667 


2,500 


00 






1 1 Q1 


.UUUO 


add #?ft7 




$3.00 


257 


20.0 


7.14 


.00048 


400.000 


160 


$2.00 


171 


13.33 


4.76 


.00032 


266.667 


100 


$1.00 


86 


6.67 


2.38 


.00015 


133.333 


50 


.80 


69 


5.33 


1.91 


.00013 


106.667 


40 


.50 


43 


3.33 


1.19 


.00008 


66.667 


25 


.28 


24 


1.87 


0.67 


.00005 


37.333 


14 


DOLLAR 
AMOUNT 


ALUMINUM 

28<r/lb. 
24 cans — 
1 lb. 


BRASS 
15<F/Ib. 
.009C/OZ. 


COPPER 
42<F/lb. 
.03C/OZ. 


GOLD 
$6,262/lb. 
$91.40/oz. 


NEWSPAPER 


GLAS 
2<F/lb 
0.125<F/ 



si 

il 
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OUR SCHOOL RECYCLES 




IM{ IM A in 1 M i: RM ATF, 



Objectives Students will be able to: (1) 
dem rihe and plan a .sch(M)l recyc ling drive; (2) partici 
pati? in a recycHnj,' drive. Students will improve 
their abilities to plan and tu iimfH'ruW with othcrn. 

Method 

cle and advertise a st'hool wide recycling drive in 
various v^^ays to various lo ndv levels. They conduct a 
riHryclin^ drive with help of part^nts. They anuhzt^ 
their own participation and t})e process order of 
things ncHHlinti to In? done in order to conduct a recy 
cling drive. 



Duration: several class periods during a 
week, continirngat varitjus times 
throughout the year 

Setting: c]assr<K>m, school, home, community 

Subject: SiKial Studies. Language Arts 

Curriculum Reference; 6.2 



Preparation Need to have a recycling 
center in your community and teachers who are will 
ing to donate time to the program. Check with your 
local recycling center for educational materials or 
resource people to speak to your class. 



( HAPTER 




Vocabulary profit, rwycling drive 
Handout TYwc Oit/er of a Hevf/tling Drivv 

Procedures 

1, Students write plays and puppet shows to pres 
ent to different grades at the school. Thi- class is 
divided into gnmps and each i.s assigned a dif 
ferent grade level. They then create and 
produce a play or puppet shvm- to encourage ev- 
eryone to recycle. Ideas for these plays and/or 
puppt4 shows can hi? found in the Chapter 1 1 ac- 
tivities: RECYCLING DRAMAS and PUP^ 
PET DRAMAS. 

2, Throughout the year make posters, write an- 
nouncements and newspapt»r art icles, and write 
IKK^ms and stories promoting the rtx'ycling pro- 
giam. (See other activities in Chapter ID 

The rt*cycling program can Ik gin the first Satur 
day of October and continue throughout the 
school yean Call thest; "Recycling Saturdays/' 
From 9:00 to 11:00 am the elementary scho(»l is 
the collection center. Everyone is encouraged to 
bring in their newspapei>5 and aluminimi cans 
(or even glass, phtstic, oil, etc. - whatever your 
l(M:al center takes). By bringing itH!yclables to 
the sch<K)l cm Saturdays only, you eliminate the 
problem of storing items until it is time to take 
them to the ivcycling center The teachers take 
turns being on duty for a Saturday, At 10:45 
have parent vfilunteers, along with their chil- 
dren, come to school and loiid up the pickup 
trucks, vans or .station wagons. Ttike items to 
the recycling cent^M'. The teachers, parents and 
students all help unload and learn first hand 
how recycling is done, You could go home with a 
check of $50.{M) ^ $1(M),00. Use sample exercises 
fn)m the activity, ECOLOGY CASH, in this 
chapter, to figure profits and potential profits 
for the school. 

4. Monday morning start all over again by making 
an announcement about "Recycling Saturday" 
and encouraging everyone to keep saving and 
collecting. The mtmey earned during the year 
can be used for educational materials, -outdoor 
education camp, playground equipment, dona- 
tions to a charity Xa^I students brainstorm uses 
for the money. But remember to promote 



ll^Uhh! Ifc'j.jMfm m Mi Nuiur,,( H"v.»nv^, h.,uih- Br» n-i. .1 n. .'^ijmmii KU m^-nWirv <S)Hiiriut ."^l.itti.n Oh- 



343 

329 



OUR SCHOOL RECYCLES 



recycling a.s environmentally inipiirlant as well 
as a way to maki^ money* 

6. Aft4?r the pnigrani ha» bc»en ainducted for a cou- 
ple of months: a. have students evaluate in n 
paragraph how they used their own resources in 
the recycling program (time, equipment, tal 
ents, energ>% etc.). have each student de^scriln* 
in a paragi'aph how the riHrycIing program re 
.sembles a busim^ss enterprise including ele 
ments of planning and initial investment i)f 
time and money, marketing and advertising, re- 
cruiling labor, providing services, making a pn) 
fit. investing the profit, etc. 



Evaluation Once the program has got- 
ten underway, have each student define seven to ten 
steps ill sentences which describe what the school is 
doing. Have students put these in the order they 
take place. You nu\y use the handout. Time Order of 
a Ri'vyvling Drive, if it fits your situation. 
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OUR SCHOOL HKCYCI.es 

TIME ORDER OF A RECYCLING DRIVE 



13 



i 



Direciions: To explain what happens in a special effort like a recycling di ive, good par- 
agraphs ai-e written in a process order. They tell what happens first, second, third, and 
so on. Rewrite this paragraph about a school recycling drive in its correct time order. 



At 10:45 am parent voluiiteer.s come to school and we load up their pickup trucks, vans 
and cars and depart to the i-ecycling center. Our school recycling program begins on the 
first day of school. Pt»ople bring in their newspaper.*; and aluminum cans at this time. From 
9:00 to 11:00 am the f^Iementary school is the collection center. We begin studying about re- 
cycling and how it helps the environment. We collect anywliere from $50.00 to $200.00 for 
our newspapers and aluminum cans. After studying about recycling we begin our advertis- 
ing campaign. Our first "Recycling Saturday" is the first Saturday in October and will con- 
tinue throughout the school year. At the recycling center we unload and learn first-hand 
how recycling is done. 
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CAREERS IN WASTE 
MANAGEMENT 



CHAPTER 




Objectives Students will he able to: (1) 

describe the variety of vocations and tasks necessary 
to operate waste management and recycling con- 
cerns; (2) explain how these vocations are intenie- 
pendent* Students will improve their abilitien to 
cooperate in groups and to find information. 

Method Students brainstorm in groups and 
list vocations and tasks necessary to run waste man- 
agement and recycling operations. They conduct re- 
search to expand on these initial inferences of the 
group. They use a handout listing numerous job dcv 
scriptions in different ways to learn more about spe 
cific vocations related to waste management. 



Duration: five to six class periods 

Setting: classroom, community 

Subjects: Swial Studies, Science, Language 
/Arts 

Curriculum Referencre: 6.4 



Preparation reference books, writing 

roateriala, index cards, scissors, glue 



Vocabulary ('ai*iH»rs, in<]uslry, interde- 
pendent, needs, recycling, task, vocation, waste 
management 

Handout 
Procedures 

1. Make two headings on the board: oni? V/aste 
Management and the other Kvryrlin^. Have stu- 
dents think of dift'erent needs which communi- 
ties have related to these concerns: e.g. 
Cf^llection, disposal, separation of material's for 
recycling, somwne to run machines, etc. List in 
the two columns. 

2. Have students divide into {groups; some ^oups 
are to brainstorm about recycling vociitions and 
others about waste collection and disposal. Each 
gnmp should make a list in two columns down a 
sheet of paper. In one column they are to list 
**general vocations'' they think are needed in ei- 
ther waste management or recycling, e.g. engi- 
neer, chemist, advertiser, technician (machine 
operator), labon^r. In thr space directly opposite 
each of these, in the other t*olumn, they are to 
describe what ''specific tasks" would be re- 
quired of the.sc vocations in waste managi?ment 
or recycling operations, e.g, engineer - design a 
landfill; chemist - tc*st sewage water to make 
sure it is safe to dispase of in the environment; 
advertiser - make puhlic service* announcements 
telling pi'ople to rtKycle; technician - drive bull- 
dozer at a landfill; laborer - run machine to 
crush cans at a i*ecycling center. You may want 
to give .students a list of **general vwations" 
and have them research these in reference 
sources, looking up the general vocation title. 
Then they could look up information under 
headings relat€»d to waste managcrment and re- 
cycling so as to identify sj^ific tasks. 

3. When these lists are completed, discuss the in- 
terdependence of each vcKiation or other voca- 
tions and what services are being provided to 
the community by people who work in waste 
management and recycling. 

4. The handout, John lb He Done, is for you to use 
in whatever way you wish; but not*?, there are 
many terms related to waste management 
which may need to be explained to students if 
not done so in the previous exercises. Five sug- 
gestions for using the handout follow: 
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CAREERS IN WASTE MANAGEMENT 



• After groups have discussed their own re- 
search, compare with the handout, having 
them make additions. (Also, note that not all 
vocations or concerns related to waste man- 
agement and recycling are listed on the 
handout* e.g. waste incineration plant and 
operator, and remanufacturers of paper, alu- 
minum and plastic.) 

• Make a list on the board of the general head- 
ings in the handout; CollectiorK Landfill Dis- 
posalf Recycling Collection, Recycling 
Manufacturing, etc. Have students divide 
into groups for each heading, and using ref- 
erences, have them make reports on what 
jobs are required to run a waste collection 
company, a landfill, a recycling center, etc. 
Then, have them compare their answers 
with the handout. 

• Give each group a copy of the handout and 
go over it. Have students decide what vcKia- 
tion(s) they would like to pursue and explain 
why. 

« After going over the handout with students, 
make a role playing game. Have students 
cut out job descriptions from the handout 
and paste or glue or tape onto index cards. 
Mix the cards up in a box and have students 
take turns drawing job descriptions from the 
box and acting out a charade to see if their 
group can guess the speciflc vcKiation and 
task involved. The group that makes the 
most correct answers wins a prize. 



« Use cards with job descriptions (as made 
above) in a clarification exercise. Write the 
general headings from the handout on the 
board. As each student takes a card they 
should read the description out loud and 
identify under which category the yih fits. 
You could divide the class into teams for this. 
(Note that some job de^iptions may fit 
more than one general category, so have stu- 
dents explain their answers.) 

Evaluation 

1. Ibike a field trip to a recycling center, a landfill, 
a recycling manufacturing plant, etc. Have stu- 
dents identify as many job® as they can based on 
what they observe. 

2. Have students look at pictures in the handout, 
Machines and Sgstems^ in the activity, 
CHANGING MATTER IN ANALOGOUS 
WAYS (Chapter 14), and identify what ma- 
chines and tasks are required to run specific op- 
erations^ e.g. coUfv'tionp recycling center^ a 
landfill, etc. 
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COLLECTION 



SANITATION DISTRICT SUPERVISOR: responsible for planning, dirocting and coordi- 
nating collection and disposal of refuse in a district of homes and/or businesses. 

REFUSE COLLECTION SUPERVISOR: oversees the work of a crew of drivers; assigns 
routes to pick up trash; checks for completion of each job; handles problems with the col- 
lection crews and complaints from people on the route that have their garbage picked 
up, 

REFUSE COLLECTION DRIVER: drives a packer truck (rear loader with compactor) 
and supervises two refuse collectors, called ground num. 

AUTOMATED REFUSE VEHICLE OPERATOR: operates automated i-efuse collection 
vehicle that picks up and empties special waste containei-s with a lift device on the out- 
side of the truck; use fi-ont loaders to empty dumpsters; use side loaders for 90- or 300- 
gallon containers. 

REFUSE COLLECTOR (also caXled gnmnd men): collects waste in an assigned area of the 
city by dumping it into a packer truck as they follow behind the truck (Some companies 
are in the process of phasing out this job due to personnel costs — with new technology, it 
is cheaper to use automated trucks, the use of w^hich also decreases injuries.) 

CUSTODIAL WORKER: cleans buildings and maintains grounds so that waste collection 
does not create health problems for fellow workers or people living near by. 

REFUSE CONTAINER ASSEMBLER AND REPAIRER: puts 300 gallon containers 
together, places them in neighborhoods and repairs them; keeps track of supplies needed 
to prepare/repair many types of containers; drives truck that spray -cleans the 
containers, 

SAFETY PROGRAM MANAGER: investigates accidtnits and injuries; prepares safety 
program for employees. 

DATA PROCESSOR: puts office data, job functions, etc. on ccmiputer. 

SECRETARY: keeps records, types correspondence and other things for supervisors. 



ADMINISTRATOR: oversees, develops and maintains the disposal site, therefore must 
have engineering experience (i,e. drafting, construction, des.^n, etc.); is appointed by 
county commissioners. 

SUPERVISOR OF MAINTENANCE: takes care of grounds (lawn, landscape, etc.); in- 
spects contract operations and incoming waste so that unacceptable waste (could include 
hazardous materials or materials that can be recycled) are not taken to the f 11 area, 

OFFICE MANAGER/ACCOUNT CLERK: in charge of business functions, money spent 
and received; keeps track of who works at the company and how many hours eac i person 
has worked each week; writes letters and answers questions from the public. 



DISI^PSAL: LANDFILL OPERATIONS 



' I^H (Ihio iVpartiiii-nl NmUHjiI Ki !«»»um«?» 
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CAREERS IN WASTE MANAGEMENT 



JOBS TO BE DONE 



MANAGER: supervises disposal site and workers; makes sure that operations at the fill 
area are done right; must have education and/or experience in engineering, 

BULLDOZER OPERATOR: drives a tractor with a large, shovel-like blade on the front to 
move earth to make room for waste dumped by collection trucks. 

COMPACTOR OPERATOR: drives a tractor that compresses trash to save room at the 
disposal site. 

SCRAPER OPERATOR: drives a vehicle with a large bed for dirt; removes dirt from one 
area and places it somewhere else. 

GRADER OPERATOR: drives a machine with a long shovel to smooth out roads and land 
areas leading into and out of the disposal site. 

WATER TRUCK OPERATOR: drives a truck with a big rectangular 3,500 gallon bed for 
water (called a roll-off); used to wet the roads to control dust. 

MAINTENANCE LABORER: maintains the area around the disposal site to make it safe 
and healthy for the community; operates a sweeper tractor and dump truck to clean up 
grounds. 

MECHANIC: checks the heavy equipment to make sure that everything is working right 
to prevent accidents; keeps track of the parts needed to fix the equipment; repairs 
equipment. 

SECRETARY: answers the phone and writes letters to answer questions; keeps the office 
neat and running smoothly; helps pay the bills and keep track of money owed. 



RECYCLING COLLECTION 

MANAGER: keeps operations running smoothly; supervises employees and pay backs to 
people bringing in items. 

METALS BUYER: buys scrap metal (includes non-ferrous items such as aluminum, copper, 
and brass) from industries, junk yards, etc. 

OPERATOR/LABORER: takes cans and other materials from the people who bring in 
these items; takes the collected materials to the hopper; operates the machines which 
pack and bale the materials. 



RECYCLING MANUFACTURING 
(Example of a Glass Plant) 

PLANT MANAGER: makes sure all operations are running smoothly at the plant, includ- 
ing orders for materials, work operations and shipping of final product. 

PERSONNEL OFFICER: maintains employee records, benefits, hiring and hours of labor; 
conducts tours of the glass plant facility, providing a history and question and answer 
period before and after the tour. 
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CAREERS IN WASTE MANAGEMENT 



MACHINE OPERATOR: runs machines that mold glass into bottle shapt\s; makes sure 
machines are running properly, weighs and checks bottles at random about every 1/2 
hour to be sure they meet specifications. 

MACHINE MAINTENANCE: in charge of major maintenance on machines; must go 
through apprentice program for four years or 4000 hours due to the complexity of the 
machinery and the impoilance of it running efficiently and safely. 

BATCH FOREMAN: runs furnace; orders raw materials. 

MOLD MAKERS: make specific molds, e.g. perfume bottle molds, to put on machines for 
special jobs. 

QUALITY INSPECTOR: checks each finished product under a light for defects in the 
glass; checks each opening to be sure It is the proper size. 

PACKAGE ASSEMBLER: assembles boxes to package final products which include a 
variety of shapes of jars and bottles requiring different boxes. 

FORKUFT OPERATOR: transports packaged item to the warehouse in preparation for 
shipping. 

WAREHOUSE WORKER: keeps track of inventory; in charge of shipping and receiving 
materials. 



iAW ENFORCEMENT 

LAW ENFORCEMENT ASSISTANCE COORDINATOR: works with police depart 
ments to hire officers to enforce litter laws; provides information to the officers who have 
the special assignment of litter enforcement. 

UTTER LAW ENFORCEMENT OFFICER: enforces litter laws after special training; a 
typical day includes talking with people who complain about Utter, making sure people 
don't dump their litter along the road or on someone else's property. They watch for 
trucks that might lose materials because they are overloaded or uncovered. They find 
out where, when, how, and who littered by taking samples of litter, writing reports, and 
arresting the person when found. 

ENVIRONMENTAL COURT JUDGE: listens to cases dealing with environmental is- 
sues, including pollution, hazardous waste, and the transport of wastes; assigns fines 
and/or punishment to those found guilty. 

LAWYER: concerned with legal aspects of recycling wastes and u^dposing of waste so that 
those accused of breaking the law are defended until they are found guilty or innocent 
before a judge; requires a lot of knowledge about law and the environment. 



MtSCELLANEOVS 

WASTE SYSTEMS MANUFACTURER: makes and sells equipment which can be used at 
recycling centers and at waste management facilities. 
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JOBS TO BE DONE 



CONSERVATION CONSULTANT: helps public/private agenciivs set up containment and 
source separation systems as part of a solid waste management plan which includes 
recycling. 

PIHUC AWAHKNESS 

WRITER/ JOURNALIST: respcmsible for written and oral communication, includinf,' pres- 
entations, writing letters to answer questions from the public, writing stories and arti- 
cles about waste problems for publications. 

PUBLIC RELATIONS SPECIAUST: coordinates special/public events about waste prob- 
lems, iwycling opportunities and litter cleanup campaigns; works with televisiim and 
radio stations to make public st^rvice announcements. 

EDUCATION SPECIALIST: develops activities/programs for teachers and schools to use 
when teaching about the environment, ecology and waste problems in their community. 

TEACHER: teaches children about ecological and environmental issues by pnwiding op- 
portunities for them to develop skills necessary to do all the jobs related to waste man- 
agement listed on this handout. 



o i) I 
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Chapter 14 

Machines to the Rescue 



kJ k) *^ 



THE GREAT CAN 
CRUSHER CONTEST 




IN I KltMflDIA I K 



Objectives Students will be* abk» to; (1) 
describe the type of simple machines and force$^ re- 
quired to compact recyclable » cans; (2) explain the 
purpose of compacting materialn. Students will inv 
prove their abilities to manipulate materials tvith 
tifols and to solve n:echanical problems. 

Method Students vmfpi'rutv in finmps to fle- 
velop and implement plans to build a can crusher 
from a variety of ctmstruction materials brought 
into class. Machines are lesttnl and judged. Students 
write an evaluation of the procedure. 



Duration: live to six class pc?riods 
Setting: classroom 
Subjects: Science, Language Arts 
Curriculum Reference: 1.6, 1.7 



Special Note: This activity is compatible with initi- 
ating a recycling drive for aluminum cans at your 
school. The activity itself will draw attention to the 
drive and the projects made will aid in the storage of 
cans before they can be taken to a recycler 



Preparation Several weeks prior to 

conducting this activity, have students begin bi ink- 
ing in the following materials: rope, wire, hii.ges, 
screws, nails, wood scraps, bricks, blocks; any tyi>e of 
construction item on hand; the folUiwing twds if 
these cannot be supplied at schou!: hammer, saw, 
screwdri%w, pliers, wire cutters, aluminum cans. 
Read over the activity so you will gain a sense for 
materials that may bt* m^Ni'fu] and items which w^ould 
not. You may want to seek help in acquiring materi- 
als, as W€^ll as guidance, from the industrial arts 
teacher in your school or in a school close by within 
the system. Parents or other community members 
may be helpful for obtaining materials. For safety's 
sake, you should have students construct their pro- 
jects in a shop room (where tools may also be readily 
available) and have parent volunteers or others on 
hand to supervise. Also useful in this activity, for 
Steps 2 and 5, are pictures of waste management 
machines, particularly can crushers and compact- 
ors, • •^■':h can be found in the handout, Muchineu 
and SyntemH, in the activity, CHANGING MAT- 
TER IN ANALOGOUS WAYS, You may want to 
have copies of these on hand for each group. 

Vocabulary compunction, forces, process 

sequence, simple machines, work 



Handout 

Method 



Can Ouxher Production 



Procedures 

L Organize the class into several groups. E>.plain 
how various simple and compound mac hines 
make work easier 

2. Show the students four clean empty aliU'Unum 
cans. Ask a volunteer to crush three of thv? cans 
with his or her foot. Then compare the space 
taken up by three crushed cans with the space 
t^iken up by the uncrushed can. Discnr s how 
annpavtion is important for home storaj a and 
for recyclers (less storage space required, t^asier 
and cheaper to ship). Discuss the work n^^^^ded to 
be done to crush a can. Show students the pic- 
tures of can crushers on the handout, Marhines 
and Syntemn, in the activity, CHANC«ING 
MATTER IN ANALOGOUS WAYS, found in 
this chapter. Have students identify what is in- 
volved. (Perhaps you could take a field trip to a 
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THE GREAT CAN CRUSHER CONTEST 



recyclinR ctmtc^r iind have the guide explain 
what a can crusher or can crusher/baler does.) 
Di%ufi» the nature of simple and compound ma- 
chineH in your textbook and identify which ones 
could be used to crush a can. 

3^ Examine materials brought into class. Give 
each student in each group the handout* Can 
Cmnher Production Method. Allow time (i^r^ 
haps several days^ for each group to work on 
each stage of the process. They may think of 
more materials (which can be brought in at a 
later time) to help improve their machine once 
the conntruction phase is bi*gun. Make ntudentii 
aware of the categories to be judged in regard to 
their machines C'lV. Contest*' on handout). 

4. Hold content and judge the entries. 

5. Expand on the concept of machines and waste 
by using the handout, Movhinen and Sgntemn, 
in the activity, CHANGING MATTER IN 
ANALOGOUS WAYS. Put the following list on 
the board: "Waste Collection;' "Landfill Opera- 
tion;' '^Recycling Center;' "^Waste Incinerator'' 
Explain each subject briefly. Then, have stu- 
dents identify on a sheet of paper, by name of 
machine (designated on handout), which ma 
chines and systems are part of which of the four 
categories listed. Following a discussion of an^ 
swersp have students identify simple and com- 
pound parts of the machines, often by inference 
based on what they think must going on in^ 
side the machine. (For a brie** description of 
what each machine does, refer to the handout, 
S^ntem« of Organs and Machinen. in the activ 
ity, CHANGING MATTER IN ANALOGOUS 
WAYS.) 



Evaluation Have students refer to the 
outline handout, Con Crmher Pnductim Method, 
and write an evaluation of the entire process as they 
experienced it in their groups, noting which steps 
were easiest or hardest and explaining why. Also, 
have students explain what types of forces (push, 
pull, up, down) and structural elements make up the 
functioning of their invention. 
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CAN CRUSHER PRODUCTION METHOD 



THE CJRKAT CAN 
CRUSHER CONTEST 




I. 



Design Phase? 



A. Discuss different types of clesijjnH by thinking about simple nuichines or 
combinations of machines which coald Ih' made from the materials brought 
to chiss. 

B. Draw a rough sketch design of the machiiie wliich everyone in the group 
can agree on. Make a list of items which are ni>eded to make the machine. 
Make sure these items c»rt Ki» found at school or brought in from home. 

C. Write an explanation of how the crusher works. Identify .simple machines 
(i.e. lever, pulley, screw) and the diix»ction of fcn'ces. 

II. Constructiim Phase 

A. Draw and label the exact dimensions you want the can crusher to be. 

B. List materials needed for crusher and tools needed for assembly. 

C. Plan a.s.sembly order. <How do y(»u put it togetht«r: in what sequential 
stages?) 

I). Construct the crusher according to your design. 

III. Test Phase 

A. 1l\st crusher and repair or r4»design any tlaw.s. 

B. Write step by .^tep instructions for using can crusher. 

IV. Contest 

A, Design Award: 

a. Novel Award (most musual machine? 

b. Complex Award (machine made up of the most simple machines) 

B. Efficiency Award: Ihkes least work (energy) to crush a can 
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CHANGING MATTER 
IN ANALOGOUS WAYS 



CHAITKR 




iNTiviLMKiJiArr: 



Objectives Stiiclt?nts will b'^ able lu; 

identify recycling and waste management niaehuu^s 
and systems; (2) explain how this technolci|;y 
changes waste materials. Students will iniprnve 
their abilities to make tftfervnivs and anahfj^ie.s and 
to amdui't rvseurch. 

Method Students, by using informati<»n 
and pictures in health botiks and handout material, 
make inferetices about analogies betwiH»n human 
body organs/systems and waste nuinagenu-nJ 
machines/systems. They ii'search :inalogii>s \o run 
firm their inferences and t<» explain their analogit s 
in further detail. They explain comparisons by writ 
ing descriptions and giv ing oral presentations. 



Duration: four to six class periods 
Setting; classroom 
SubjeetH: Science, Language' Arts 
Curriculum Ueferenee: l .fi, 17 



Preparation Before hej^inning this ac 

tivity students should already have been iotrc«luc<Hl 



t<» hasic concepts of waste nuinagenient and recy- 
clin|». Ihiing related activities in Chapter 4 would be 
hc^lpful Check the vocabulary words listed in this 
activity and ci>ver these ahead f*f tinit*. or intr<Kluce 
them ;is you conduct the i^xercises of this lesson. 
Needed are; lualth textbooks, rt^ference sources, 
W! it ing materials. 

8ptH*tai Note: \bu may choose to do this activity as 
an exercise related to waste managi^ment tc*chnol- 
ngy and leave out the parts which reipiiiv students 
to make analogies with human Imhiv systems. In this 
case. Step M is the most imptirtant. 

Vocabulary analogy, collectitm, com- 

pactum, c<mtainment, disposal, energ>'. mcineration, 
inference, landftll, leachate, magnetism, rivovery, 
ri^eycling ci^nter, recycling plant, shred, sort, sys- 
tt*m.s, wtirk 

Handouts SuHlt ms of Organs and Ma- 
rhim s: }fa€hini'H and S^strmn 

Procedures 

1. Motivate students by asking them what hap- 
pi'os to the food tliey eat and what happens to 
the containers and frKnl they throw away. Dis- 
cuss concepts related to digestion and excretion 
and conci'pts related to solid waste disposal. 

2, Using hi alth textbooks have students point out 
the distinction hetwicn organs and systems in 
tlu' hunum hody 

;? Havr^ students divide into groups, (Jive each 
Krtnip A set i?f iUustrations (five pages) on the 
hantlout, yuvhimH and SyHhrnH. Be sure stu 
dents imderstand the distinction between indi- 
vidual machines and systt»ms of machines. 
Then, have students identify which machines 
«m the handout go with which systems (some 
may lu* relate d to more than <me system). This 
loulti be dcme by having each group cut out the 
pictures of machines and systems and paste 
them as they relatt* together on separate sheets 
of pa}M*r ^Kemember, in cases where a machine 
ra?i he usi'd more than once, you will either 
want to have mor^- copies cm hand or have stu- 
dents ui ui* the name of the machine with the 
system for which they have no additional pic- 
ture. Hb facilitate matching machines with sys- 
tems. y<ai may find it helpful to give each gnnip 
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CHANGING MATTER IN ANALOGOUS WAYS 



the sHKond part of the handout, Sfistemn of Or^ 
gans and Maehimes, which is titled '"SOLID 
WASTE SYSTEMS AND MACHINESr Here 
the functions of the maehineH and systems iire 
explained. You will need to explain some terms 
on this handuut as students use it in this exor- 
cise. After matching machines with .* ystems, 
have each group make a presenUition of their 
woi'k. Have i;n)Ups make corrections and then 
put their displays on bulletin boards around the 
room for use in the next step of the activity. (Tb 
she Hen this exercise you could have each gnmp 
take a different system and identify machines 
associated with it.) 

4. Have student^i return to their seats. Give each 
student a copy of the handout, Sgntems of Or- 
gam and Machines. Go over the directions. 

6. Give students time to look over the rest of the 
information on the handout, t-) look at pictures 
on the bulletin boards and to compare with in- 
fcrnii, kn and pictures in their health books. 
Then, m i -students write down their inferred 
anaio^i' range for more research time to 
conclur . 4 activity. Students may want to 
make their iwn pictures to illustrate analo^jies 
related to spi^cific movements or functions. 



Evaluation Have each student write an 

essay explaining comparisons and details of his or 
her analogy and then explain the analogy orally to 
the class. 
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CHANGING MATTER 
IN ANALOGOUS WAYS 



Directions: Below are examples of human body systems. On the next two pages of this 
handout are descriptions of solid waste ^sterns and machines (which match the illus- 
trations on the handout, Machines and Systemn). Use this information to identify a re- 
lationship between a system or organ of the human body and a system or machine used 
m waste management and recycling. State this relationship in the form of an analogy 
in the space provided below (e.g. Digestive System is analogous to Buryinf^ Waste Sv,h- 
tem). Make an inference as to why you think these two systems or organs and ma- 
chines are analogous by explaining the relationship between the two. Then, using 
your research skills, confirm your inference and find as many relationships as you can 
between the two items you have chosen. 



- is analogous to 

My inference as to why they are analogous is 



EXAMPLES OF HUMAN BODY SYSTEMS 

CIRCULATORY SYSTEM: A network of arteries, veins, capillaries and organs that carry 
the blood throughout the human body. 

DIGESTIVE SYSTEM: A group of organs that work together to pei form the function of 
breaking down food. 

ENDOCRINE SYSTEM: A gi'oup of glands working together to secrete chemicals into the 
body to allow for digestion, growth, development and chemical balance of the human 
system. 

MUSCULAR SYSTEM: A group of tissues that function in ways to allow for body 
movement. 

NERVOUS SYSTEM: A network of nerves that receive iniormation from the senses, trans- 
mit this information to the brain by way of the spinal cord, and carrv a response back to 
the rest of the body when needed. 

RESPIRATORY SYSTEM: A group of organs and body structures that work together to en- 
able the body to breathe. 

SKELETAL SYSTEM: A group of bones that work together to support the body tissues and 
organs and to peiform movement. 

URINARY SYSTEM: A group of jrgans working together to rid the body of harmful 
wastes. 
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SYSTEMS OF ORGANS AND MACillNES 



SOLID WASTE SYSTEMS AND MACHINES 



Containers and Collectors 



COLLECTION VEHICLE: A truck that holds waste collected from homes and businesses; it 
is then used to haul the waste to a disposal place. 

DUMPSTER: A large waste container for apartments, businesses and industries. 

KNUCKLE BOOM LOADER: A machine that picks up waste from one source and puts it 
f imewhere else: into another container or into a disposal or recycling system. 

SOURCE SEPARATION COLLECTION VEHICLE: A truck that has separate compart- 
ments for collecting recyclable materials such as glass bottles and jars, aluminum and 
steel cans, newspapers and cardboard. 

TRASH CAN: A small container for members of a household to put waste in before it is col- 
lected for disposal. 



BALER FOR PAPER AND CARDBOARD: A large machine that compacts paper or card- 
board into a bundle and wraps the bundle in wire. 

CAN COMPACTOR: A machine found at recycling centers that smashes cans so they take 
up less space when they are stored or shipped to a manufacturing plant. 

CAN CRUSHER: A household device for smashing cans so they can be stored in less space 
before they are taken to a recycling center. 

EARTH COMPACTOR: A big machine with very heavy metal wheels that flattens waste to 
save space at a landfill by repeatedly running over waste. 

HYDRAULIC COMPACTOR: A device used in collection vehicles to smash waste into the 
bed of the truck to make room for more waste. 



ELECTROSTATIC PRECIPITATOR: A very large machine that uses electrical charges to 
separate particles of matter from steam vapors which are created when trash is burned. 
The clean vapors (gases) then go up a smoke stack while the particles of matter are col- 
lected in large buckets. 

HYDRAPULPER: A paper recycling machine with a huge tank. In the tank, staples and 
other tiny objects are separated from recycled paper as the paper is whirled around and 
mixed with wood pulp and water to be prepared for making new paper. 



Compactors 



Separators, Sorters and Shredders 
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SYSTEMS OF ORGANS AND MACHINES 



CHANGING MATTER 
IN ANAL'JGOUS WAYS 




MAGNETIC SEPARATOR: A machine found at recycling centers which separates alumi- 
num cans from steel cans using a magnetic belt. 

SHREDDER: A machine that tears up cans (or other waste material) into small pieces so 
they will be easier to recycle. 



BURNING WASTE: A large furnace or series of furnaces called a refuse incinerator is used 
to bum waste materials. There is a place for the refuse to be dumped; it travels along belts 
to the furnace where it burns, creating gas vapors and smoke. These vapors rise to go 
through a filtering device such as an electrostatic precipitator and then go up a smoke 
stack. Ashes and other residues are collected to be taken to a landfill. 

BURYING WASTE- * ' - «Te area ofland called a landfill is cleared so that trash can be com- 
pacted and buri' .at each day. Landfills also have some type of liner, either clay or 
plastic, undergro Jeneath the trash so that a harmful waste liquid (leachate) does not 
leak into ground water supplies. 



MATERIALS RECOVERY: A recycling system that begins with the collection of materials, 
such as aluminum cans or glass bottles. These are separated from other materials or 
sorted by color. Then, aluminum is shredded or glass is crushed into small pieces. The ma- 
terial is sent to a recycling plant where it is transformed, in the case of aluminum or 
glass, into a liquid (by heat) which is then poured into molds. Aluminum molds cool and 
the aluminum ingot is used to make new cans at a can making plant. Glass is poured into 
a mold that gives it the shape of a bottle which then cools into a hard form. 

ENERGY RECOVERY: A method of burning waste k) obtain energy. It includes collecting 
waste materials and removing materials-, that do not burn easily. As the combustible 
waste is burned in a furnace, the hot gases generated are used to raise the temperature of 
water inside a large tank until steam is generated. This steam is then used directly for 
heat or is run through a turbine to produce electricity. As in all refuse incinerators, ashes 
and residues are left over which must be taken to a landfill. Also, particles of waste in the 
hot gases which heat the water tank must be filtered by an electrostatic precipitator or 
other device. This makes the gas safe to go up a smoke stack and into the environment. 



Dispersal Systems 



Recovery Systems 
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MACHINES AND SYSTEMS 



CONmiNERS AND COLLECTORS 
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HYDRAULIC 
COMPACTOR 




EARTH COMPACTOR 
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MACHINES AND SYl^EMS 



SEPARATORS, SORTERS AND SHREDDERS 



gaseb 
enter 




cleaner 
gas moves 
to chimney 



ELECTROSTATIC PRECIPITATOR 
(cut-away side view) 



magnet 



aluminum hopper 




SHREDDER 
(side view) 




HYDRAPULPER 
(top view) 




^ steel hopper 

MAGNETIC SEPARATOR 
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MACHINES AND SYSTEMS 



RECOVERY SYSTEMS 

MATERIALS RECOVERY (aluminum) 




manufacturing cooling molds melting 



ENERGY RECOVERY 
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Objectives Students will be able to: (1) 

identify technological processes necessary to recycle 
materials; (2) infvr the process order in which ma- 
chines work in a system to change waste material 
into reusable material. Students will improve expos- 
itory writing skills. 

Method Students observe pictures of three 
systems of recycling machines (for metal, glass and 
paper) and interpret how the machines change the 
property of objects. They describe in process order 
how machines work as a system by writing detail^ 
sentences that support a main idea sentence about a 
recycling system. They construct paragraphs. 



Dnration: seven to nine class periods 
Setting: classroom 
Subjects: Science, Language Arti 
Curriculum Reference: 1.6, 1.7 



Preparation Students need writing 

materials and a basic understanding of descriptive 
sentences and the structure of a paragraph. Go over 
vocabulary words before beginning. 



Vocabulary ferrous metal, machines, 

nonferrous metaU i-ecycling, system, ti*chnoloj^^ 

Handouts Vur-Budji Shredding Ma- 
chineH; Car Skn^diag Plant; Hottie Making Ma^ 
chinen; A (ilans Factofy; l^fH'r Making Machines; A 
Paper Mill; Tt^cher lnn$rmatim 

Procedures 

1. The firat activity is a whole group activity. Psiss 
out the illustration handout, Car^Uadg Shred- 
ding Maehines, to each student along with the 
worksheet, Car Shredding Plant. Discuss in^ 
structions on the worksheet and allow the stu- 
dents time to complete and write down 
sentences to explain each picture. Before contin- 
uing the activity, you may want to refer to the 
Thicker Infarmatian where the correct order 
and explanations of the pictures are presented. 
Using the blackboard, ask students w hat ma- 
chine picture* they put first or which one should 
be first, ihen ask for a Si*utence description of 
what that machine process dm^s. I)o the siime 
until you have written sentences for each step 
based on consensus of t he class. Then ask stu- 
dents to come up with a main idea sentence and 
a ctmvluding sentence. As a final exercis<% have 
students copy the sentences from the boai*d in 
paragraph form. Stress correcting errors during 
writing and importance of clarity in their 
descriptions. 

2. In the second activity, have students break into 
groups of three. Pass out the illustration hand- 
out, Bottle Making Machines, and the work 
sheet, A Glass Faetorg, and review the 
directions. Students should work in groups qui- 
etly to discuss what they think the rorrect order 
and explanations of the system of pictures 
might be. 'Hiey follow the same procedure as l^- 
fore, writing their ideas down, deciding the cor- 
rect order, and writing a rough draft paragraph 
with main idea and concluding sentences. The 
final draft is written by each student and turned 
in to the teacher. Hold a sharing time to com- 
pare group answers. Go over corrMt answers 
basai on the TJmcher Information so students 
know the actual order and function of each of 
the machines pictured. If their descriptions dif- 
fer from the correct deJHrriptions, have them de- 
fend their answers and give them positive 
feedback for logical explanations. 
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RECYCLING SYSTEMS MAKE SENSE 



3- The final activity is individual. Pass out the il* 
lustration handout. Paper Making MachineH, 
and the workshiH^, A fhiper Mill, to each stu 
dent. DiscuHH the instructionH and let students* 
complete the worksheet, rou;jh draft and final 
draft. The students should be pretty good by 
now at getting their ideas down on paper. Stress 
that thc» final draft should make givad s^nse and 
he error free. Finally, include a sharing time 
and present correct order and picture explana- 
tion as done beftn'e. 

NOTK: Students may want to use more than 
one sentence to describe what is happtming in 
some of the pictuix*s. 



Evaluation If possible, take students to 
your local recycling center on an expository writing 
expedition field trip. Have them identify from "drop^ 
ofT' to "shipping out'* the process used to prepare 
one or more recyclable items (glass, aluminum, pa- 
per, etc.) for shipment to a recycling manufacturer. 
They should take notes of what they and upon re- 
turning to class write descriptive paragraphs, in 
process order, about the preparation of recyclables. 
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CARrBODY SHREDDING MACHINES 




RECYCLING SYSTEMS MAKE SENSE 



CAR SHREDDING PLANT 



Diirrtiong: Look at the picturt-H on the handout, Var-Body Shredding .^achinen. Those machines make 
up a syHtem thai changes old car bodies into small pieces of shredded metal. These pieces of shredded 
metal contain a lot of dirt . Also, there are pieces of "'-rrous metal and pieces of nonferrous metal that 
roust be separated before they can be shipped to different recycling plants to be used to make new met- 
als. F lace the pictures in the correct process order, and write a sentence to describe what is happening in 
each picture. Remember, even though you do not know exactly what is happening, try to guess. Put the 
letter of each picture beside ihe Step number you think it corresponds with in a prtKcss order Then 
write a sentence describing what you think is happening in the picture. 



Step 1 (Picture lottei 



Step 2 (Picture letter 



Step 3 (Picture letter 



Step 4 (Picture Ittter 



Step 5 (Picture lettei 
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BOTTLE MAiQNG MACHINES 



RECYCUNC; SYSTKMS MAKK SENSE 




RECYCLING SYSTEMS MAKE SENSE 



A GLASS FACTORY 



[IXnvtians: Loak at the f ctures on the handout. Bottle Making MachineB. These machines make up a 
system that changes recycled glass bottles and jars into new bottles and jars. Place the pictures in the 
correct process order, anu write a sentence to describe what is happening in each picture. Remember, 
^ven though you do not know exactly what is hapfi^ning, try to guess. Put the letter of each picture be- 
side the Step number you think it corresponds with in a prcK^ess order. Then write sentences describing 
what '8 happening in each picture. Using these sentences writ^ a paragraph adding a main idea sen- 
tence and a concluding sentence. Correct spelling and grammar errors. Rewrite a final draft. 



St€^ 1 (Picture letter 



Step 2 (Picture letter 



Step <3 (Picture IviXvr 



Step 4 < Picture letter 



Step 5 < Picture let it r 



Step 6 ^Picture letter 
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RECYCLING SYSTEMS MAKE SENSE 



A PAPER MILL 



Directions: Look at the pictures on the handout, Pa/n r leaking Machines. These machines make up a 
system that changes I'^ycled cardhoard into new paper for use in making new cardboard boxes. Place 
the pictures in the correct prtxress order, and write a sentence to describe what is happenmij in each pic- 
ture. Remember, even though you do not know exactly what is happening, tiy to guess. Put the letter of 
each picture beside the Step number you think it corresponds with in a process order. Then write sen- 
tences describing what is happening in each picture. Work by yourself to decide what to write. Using the 
sentences you have written, write a paragraph adding a main idea sentence and a concluding sentence. 
Correct spelling and grammar errors. Rewrite a final draft. 



Step 1 (Picture letter 



Step 2 (Picture U»tter 



Step 3 (Picture letter 



Step 4 < Picture letter 



Step 5 (Picture letter 
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TEACHER INFORMATION 



RECYCUNG SYSTEMS MAKE SENSE 




This information contains explanations of the recycling machines in each recycling system. The cor- 
rect order and explanations are listed below under the title crf*each system. 



STEP 1: (Picture D) Car bodies are ship{^ to the car shredding facility on a large flatbed truck. 
(Most reusable parts, such as engine parts, batteries and tires, have been stripi^ from the bodies.) 
Sometimes the cars arrive already flattened, A large crane lifts the car iKKiies off the truck. 

STEP 2: (Picture B) The crane lifts the car bodies into a giant machine where the cars are com- 
pressed and shredded into tiny piaces. 

STEP 3: (Picture C) Small pieces of metal come out of the giant shredder and fall onto a conveyor 
belt. As the belt moves, foam rubber, cloth and dirt are sucked away from the metal pieces by a big 
vacuum. 

STEP 4: (Picture E) The metal scrap continues up another belt to a magnetic separator. Here non- 
ferrous metal scrap (aluminum, copper, brass) drops onto another belt which lifts these metals up to 
a separate pile. 

STEP 5: (Picture A) The ferrous pieces that stay on the magnetized belt are dropj^d onto another 
long belt which drops these pieces onto a big pile. 



STEP 1: (Picture D) Recycled glass is brought in from the community to a drop off point or hauled 
in by trucks from different sources. Additional raw materials needed to produce recycled glass, such 
as soda ash and sand, are brought in by truck and train. 

STEP 2 (Picture A) Raw materials and recycled glass cullet (crushed pieces of glass) are mixed into 
a batch and stored in cylinders in the furnace feeding area. Hot furnaces melt the batch into molten 
glass at an average temperature of 2700 ^'F. 

STEP 3: (Picture B) From the furnace, the molten glass flows through an orifice and is cut into a 
glob. The glob of hot glass drops into preforming molds, then into a blow mold where glass contain 
ers are given final shape. 

STEP 4: (Picture F) Glass containers move on a conveyor belt from the molding machine to an oven 
(called a *iehr") where the glass is strengthened as temperatures are raist^d and Unvt?i^ slowly in 
order to anneal the glass. 

STEP 5: (Picture E) Bottles are inspected and tested. Bottles are visually inspected with bright 
lights. Special electronic machines take pictures of each bottle to identify defects such as tiny bub 
bles or chipped glass. Each \x)ttle is also squeeze tested with others at one time. 

STEP 6: (Picture C) Workers make a final inspection of the bottles and package them into cartons 
that are sent to the shipping warehouse. 
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RECYCLING SYSTEMS AIAKG SENSE 

TEACHER INFORMATION (cont.) 



STEP 1: (Picture C) Recycled paper or cardbcmrd is stored in bales until needed. The scrap in this 
example is recycled corrugated cardboard containers. The scrap is placed in a large tank called a hy- 
drapulper where it is made into pulp by agitation with water. 

STEP 2: (Picture B) Wood chip pulp and »ime chemicals are m .ed with the recycled paper pulp in a 
large tank and pumped into double disk refiners to obtain fiber length and necessary quality. 

STEP 3: (Picture A) The Fouldrinier machine is next. In this machine wet pulp flows out of the 
headbox onto a moving screen. The screen with pulp runs across a lai^ surface area and down 
through rollers beneath the machine. The shi^ of paper is formed continuously on the screen as wa- 
ter is drained from the pulp througti the wire. 

STEP 4: (Picture D) The wet paper is transferred from the screen onto a belt which carries the sheet 
tlurough two presi^s. The presses remove water from the newly formed paper by means of pressure. 
The drying process continues as the pa|»r is next sent throu|^ a series rtf seventy-two dryers. These 
dryers are sfr ^am heated cylinders that evaporate water from the paper sheet as it rolls over them. 
The paper '.s wound on rolls as it exits from the dryere. 

STEP 5: (Picture E) The dried paper is then rewound on a rewinder. This big roll on the rewinder is 
moved to a cutter where the roll of paper is cut to exact specifications. As it is cut, the paper is re- 
wound on a final roll ready for shipping. 
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Objectives Student will be able to: (1) 

identify and explain the purpose of rules and sanc- 
tions against littering; (2) make rules and sanctions 
to prevent littering by choosing from alternatives. 
Students will improve their abilities to cooperatv 
with others and to salve prtfblems. 

Method Following a discussion of rules and 
sanctions and of Utter htws in Ohio, the students in- 
vestigate and coHert information about littering 
habits in their own clawsrtM:>m and school. They es 
tablish model community councils to vote on rules 
and sanctions foi the class to abii'e by the rest of the 
school yean Students write about their feelings and 
construct an illustrated bcmklet about their class^ 
room litter laws and sanctions. 



Duration: initially, four to five class periods 
followed by yearlong piu^icipation 
at selected times 

Setting: classroom, school 

Subjects; Social Studies, Language Arts, Art 

Curriculum Reference: 7.2, 8,2 



Preparation 



Vocabulary community council, law^ 

litter, rule, sanction 

Handouts CiaH^raom Litter; School L'*- 
ter; Uttering In (fhio 

Procedures 

1. Make plans for your clasisroom to become a /f>- 
tered neighborhcKxI for three days to one vkreek. 
During this time waste items (that are not a 
health hazard) are not to be deposited in con- 
tainers but rather left on the floor or around the 
room. Following the period of littering, record 
data by usmg the handout, Clasmmn Litter. 
Discuss answers and have a cleanup party. Then 
have students identify places in or around the 
school where litter exists by filling out the 
handout, Sehoal Litter, 

2. Explain to students, and discuss the need for, 
rulvH and sanctions at home, at school and in the 
community. Identify the need for rules and sanc- 
tions about littering. Read the following pas- 
sage to students. 

Under Ohio law, litter is any kind of 
truKsh thrown or dropped by a person on 
public property, or on private property 
not owned by the person, or in the 
state's waterways- 
Discuss illegal dumping as a serious form of lit 
tering that can be harmful to human health. Ex 
plain that littering is punishable by as much as 
a $500 fine and/or sixty days in jail and that 
some forms of illegal dumping can be punish- 
able by harsher jail sentences and steeper fines- 
Have students complete the handout, Littering 
In t)hio, and discuss. This handout could also be 
used in pre- and post- test fashion. 

3. Discuss with students how communities make 
ordinances and states make laws to prevent lit- 
tering. Litter ordinances and laws are really 
rules given formal sanctions. TVll students that 
rules are also needed in clafi^rcK)ms and that by 
setting up a model community in the classroom, 
classroom rules can be made demwratically and 
enforced. 

4. Create a model classroom commimity to make 
and pass rules and sanctions about littering. Be- 
low are some suggestions. 



writing rnaterials 



I^ppanmeol nf Nmural Utwum?^; nmirtf ^i Purkry. SmJth MiddU' SchwJ <Vamtaiia, Oh». Rtmalw J^^r. ICiiM Ehmi-ntarv {Kn«l l.j vf'rwK»l . Ohi and Mari W Krnj:. Ohw 
JlHiEiemem8rvrTMwof>d,Ohl. 
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a. Establish one Classroom Community Coun- 
cil and various Classroom Neighborhood 
Councils to submit proposals to the Commu- 
nity Council The Community Council could 
be created by classroom nominations and 
voting to choose five students to make up the 
council. The rrat of the class could be divided 
into Neighborhood Councils associated with 
various places in the classroom (learning 
center, lockers) and school (library, lunch- 
room, gym, playground, etc.). Allow students 
to choose which neighborhood ix>uncils they 
want to be (m, but limit the numfoere for ^ch 
neighborhood council based on size of neigh- 
borhood and potential to be littered (i.e. the 
locker area in the clai^room could be limited 
to three students, while the playground 
might have five students). You may also 
wish only to create neighborhoods within 
the classroom to simplify procedures which 
follow. 

b. Have each Neighborhood Council recom- 
mend (after meeting in groups) some rules 
and sanctions for classroom (and school) lit- 
tering bifhaviors based on the neighborhood 
area (in the classroom or school) which each 
represents. The handouts completed in Step 
1 above should give students ideas regarding 
what type of litter problems exist in their ar- 
eas. Some examples of rules might be the fol- 
lowing: 

• When cutting paper during art projects, put 
reusable pieces in the rt pcrap box" 

• When a task is completed at a learning ct!n^ 
ter, put all items in the proper place. 

• Put trash found on th^ floor into the waste 
basket. 



Some examples of sanctions for these rules 
might be the following: 

• Lc^se the privilege to participate in one art 
project. ((Council choo^ which project.) 

• Lose a privilege to work at a learning center 
for one day. 

• Lose five minutes of m:e8s. 

c. The Community Council ^ould then meet 
to consider which of the rules should be 
adopted and hold a classroom vote on each. 

d. The Community Council may want to select 
from volunteers three or four students to en- 
force the laws* 

e. Remember to mnfon^ the implications of 
this activity: that students will have to abide 
by these rules for the entire year. (Unle^ 
they decide to petition for amendment or to 
make updates.) 

f. Construct a litter chart to record trash on 
the l(K)se in the classroom for the remainder 
of the school year, along with infractions and 
sanctions. 

Evaluation Have students write about 

their positive and negative filings concerning the 
rule-making experience. Their work can be consoli- 
dated in a class booklet with illustrations that high- 
light the rules and sanctions they created. 
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CLASSROOM LITTER 



15 




DESK LOCKER AREA 



SHELVES _ OTHER PLACES (Describe Place & Litter) 




1. How did you feel working in a littered classroom? 



2. What would happen if we kept littering our classroom? 
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SCHOOL UTTER 




HALLWAYS OTHER PLACES (pescribe Place & Litter) 
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RULING OUT UTTER 

LITTERING IN OHIO 



15 



Directions: Circle the letter of the correct answer/answers to each question. 



1. Under Ohio law, litter is: 

a. a rosse bush in a yard, 

b. a pop can thrown in Mrs. Greene's yard by Bobby French. 

c. a chair falling from a pick-up truck. 

d. trash can in a park. 

e. tires in a riv€»r. 

f. a bird brlh in a yard. 

g. a broken doll in a creek. 

2. Name three other examples of Uttering. 

a. 

b. 

c. 

3. Does a person break th»> law when he/.she litters? 
a. yes b. no 

4. If a police officer sees a person littering, can that person be arrested? 
a. yes b. no 

5. When a person is caught littering they may have to: 

a. promise not to litter again. 

b. pick up the litter. 

c. pay a fine. 

d. spend time in jail. 

6. What can happen to people that dump waste where it i;, not to be dumped? 

a. lose their driver's license. 

b. pay a fine, 

c. spend time in jail. 



19fi« Ohio Ih-pHnincnt iif Nntura) K»miUriiH). 
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15 




iMUMAin IN I KK,Mr:i)iA ri-; 



Objectives Students will be able to; (1) 

identify facilitieB for waste management that iirv re- 
quired to meet a community's needs; (2) sugf^est al- 
ternatives for wa^ite disposal Students will improve 
their abilities to plan and solve pmhlvms. 

Method Students design model cities bas€*d 
on a listing of needs. Waste management issues are 
discuBsed and waste management plans adopted for 
a model city, with j^tudent.s designing plan.s in 
groups. 



Duration: seven to eight clas8 periods 
Setting: classm)m 

Subjects; &>cial Studies, ArtK & Craft « 
Curriculum Reference: 5.1,8.2 



Preparation Depending on choice for 

designing a mcxlel city you may need; a. pencils, rul 
ers, construction paper, crayonn or markers, glue 
and a large mural size sheet of paper; or, b, throw^ 
away, cleaned items such as milk cart4)ns (various 
sizes, but V2 pint to 1 quart sizes work best), styro- 
foam cups, popsicle sticks, match boxes and 



other items that could he ustnl to construct building^s 
for scale model communities. 

Vocabulary scale model, solid waste 
management planning 

Procedures 

L Divide tlie class into small group.s. Have each 
gnmp make a list of all the necessiiry and im- 
portant places that are u>^uany found in a typi- 
cal city (homes, schools, .stones, shopping malls, 
hospitals, oflfices, factories, parks, etc J. When 
lists have betm compiled start with one group's 
answers and list on the board. Ask other gixmps 
what can Ik* added to this list. Do not piximpt 
students to think of waste management c<m 
cerns, but if groups have listed places associatt^d 
with waste management put these in a separate 
column. Solid waste management concerns 
could include the following: garbage collection 
vehicle garagts landfill, incineration plant, re- 
cycling collection ct?nters, waste transfer sta- 
ticm, etc. 

2. Based on the class listing now on the board, ex- 
cluding the waste management concerns, have 
each gimip design a mcnlel city by eithc^r: a, de- 
signating where various places ctmld Ik* on a 
large mural size shtvt of pap«*r, adding colors 
and construction paper cutouts for buildinj^s 
and roads; on b. constructing a model coinnni^ 
nity using items Hsttrd in **b'' in Preparation 
description above. 

3. After model cities have Imth designed ask stu 
dents what all of these placets have in common. 
They gimerate waste. Discuss the need for waste 
management and make a list of places asso^ 
ciated with waste managenu»nt if the conwrn 
had not been previously mentioned, or add to 
list of places student^s have already mentioned, 

4. Each gnmp can now use the list jf waste man- 
agement concerns to design a waste manage- 
ment program for their mode? community. After 
doing 80, have e^ch gniup defend their plan 
while the others try to notice shortcomings of 
the plan. Did the group chcKKse to have an incin- 
erator to lessen the need for landfills but risk 
air pollution? Why was a landfill sited where it 
was? Have recycling collection centers been 
created? Perhaps neighborhood source separa* 
tion programs have been established. Are recy- 
cling (inters in convenient places? There ^e 



f^'im^ Ohio Departmeni frf Nutural Hrmmratn. woure*** RHty Mym, Jrftrrwn Ek»mpmary a>fwd*n. Ob) aiwl Shartm l>ii«M9n. Mimtum- {ClrtTu-nUf^ ♦Hr»l# v. Oh» 
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IT HAS TO BE DEALT WITH 



many varmbk^ to diiK?uss. You might have a 
prize for the most comprehensive waste man- 
aj^i^ment design or scale model (meaning the 
group that considered the most concerns related 
to the subject of wa?^te management). 

Evaluation FHit a map of your county on 

the bulletin Imard identifying undeveloped areas 
outlined by a colored marker. Also, designate where 



waste management facilit.es of all types are located, 
including recycling centers. Have students decide 
where the best place would be to establisih either a 
landfill and/or an incinerator. Hcve them justify 
their answers. Then have them decide where the 
worst place would be to establish either a landfill 
and/or incinerator and justify their answers. Do the 
same exercise in regard to the establishment of a re- 
cycling center 
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IN'l KHMKUIATK 



Objectives Students will be able io ulen- 
tify and explain conflicting viewpr>ints reKwdiu^ tin- 
use of community land fur purpost*s of wawtf inan- 
agenumt. StudenLs will improve lluMr ability to ror^/^ 
erate in gnmps. 

Method Studrul.^ chr)ust* charattt*rs, fnun 
descriptions on a handoat, to role play at a town 
council mt»<4inf(. They i ifer the vie%v|xiint of their 
character rejjardinj? a variety of land use issues and 
expre^sH views in a ^n cmp ttin^ ftown aamcil meet 
ing). They analyze altentatiws an^l positive and neg 
ative vimaetfuefuvs, Tli^^y /er?7e nt;wspaper articles 
alKmt the town council ni*H»f iug. 



Duraticin: four to five* < lass period.^ 
Setting: classr(K>ni 

Subjects: Swial Studie , Language Arts 
Curriculum Refrrenci*: H.I, 7.1, 8.2 



Preparation In this activity vou niav 

wish to reproduce the wheel <in the handout, Whrel 
of Waste IsnueH) on the bfiard or construct a large 
class whet?l fnim taglH)ard or poster board. Students 
may wish to research their characters by inter 



viewing community otTicials or reading materia! 
fnim thi* IcKal library before role-playing. 

Vocabulary community council, haz- 
ardous waste, landfill, land us4?, recycling center, 
waste management 

Handouts Characlern and Cvnfiicts: 
Wheel of Wastv Lsm^es 

Procedures 

1 . Motivate students with a discussion of the ques- 
tions that follow: What have you observed about 
vacant land in your neighborhood or commu- 
nity? What do you ctmsider the ideal use for va* 
ctint land in your neighborhood or community? 
As you discuss these questions make sure stu- 
dents understand the meaning of the vcKabu 
lary words listed above. 

2. Using the npli^play wh*rl discuss the different 
charav^ters and have students infer fmm the de- 
scription what that ptrrson might feel toward a 
possible suggested use of 150 acres of vacant 
coniniunity land. Pick one of the apnflicts not di- 
rectly associated with wa^^te problems for this 
initial introduction to the activity. 

3. Have students divide into gnmps where each 
studt*nt will lH>conie a character at a town coun- 
cil meeting to present his/her views on what he/ 
she feels about one of the ccmflictjs pn sented. 
Use handoi.l. Characters and Conflicts, to help 
.students. Students will prepare a character and 
partaipati' la ihi* town meetini^ 

4. The wh<*el is d{*sign<*d to used in many wjiys. 
The chart can he used \u ^>ortray each cliaracter 
in different situations su you might have each 
group chcHjse a difl'erent situatitai. Or, students 
could role-play characters resp*mding to scweral 
situations. The wheel ccmid also be tised in writ- 
ing an individual story about the characters and 
what he/she uiight feel alunu any of the con 
flicts. Be creative! 

Evaluation As each group holds their 

town council meeting, have students in the other 
groups write a newspaper article (or girneral descrip- 
tion hihout the town mating, including views of var^ 
lous ofllcials and whether the conflict was resolved, 
etc. Prompt students to find newspaper articles 
alxml issues like those roh* played and bring these 
to class to discess. 
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CHARACTERS AND CONFLICTS 



i 



Krertionn: Fill this form out bcfiirt' you attend the town council mcu'ting. Try to find fact,s in nt'\vspap<»r 
articles or news reports that might help prove your point. Mayln* som«» things you have studied in kwks 
could help you. 



MY CHARA(:TER for THE TOWN MEETING IS: 

THE CONFLKT MY (,ROllP HAS CHOSEN IS WRITTEN IN THE SPACE BELOW: 



THIS IS HOW I THINK MY CHARACTER WOULD FEEL ABOUT THE ABOVE CONFLICT, AND I IN- 
TEND TO MAKE IT KNOWN AT THE TOWN MEETING THAT I FEEL STRONGLY ABOUT IT. I HAVE 
LISTED THE REASONS I FEEL THAT WAY IN THE SPACE BELOW. 
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WHEEL OF WASTE ISSUES 



YOU HAVE A VOICE 
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MAYOR 

Aggre^ive politician who likes a happy, dean 
town. I» up for ivelvctinn m-xt yvur. 

CHARACTERS 



9: 




■^X Sitf of 150 acres of land h^tng^ 
vv^oA con^sidered for huzurdtius wasU» 
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Make three copies of the wheel* Cut out each fi^Uon as indicated. Fasten together on tagboard with wire brad. 



DeiTtttm^ i^Nitunit R^flomtM. 
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FISHY FISH 



CHAPTER 





IM IvR.MKDI A'l I-: 



Objectives StudenU will be able to: (1) 

hypothesize about the poHsible causes and sources of 
water tiollution in a community. Students will im- 
prove their abilities to cooperntv in groups and to 
solw problems. 

Method Students use a variety of informa^ 
tion on handouts to identify symptoms of water pol- 
lution, possible environmental causes and 
community sources of water pollution. They coopi^r 
ate in investigation teams to present a report about 
specific pollution pniblems identified on a map of a 
model community. 



Duration: eight to nine class periods 
Setting: classroom 
Subjects: Science, Social Studies 
Curriculum Reference: 3.2, 4.2, 5.1, 8.2 



writing materials and ref- 




Preparation 

erence sources 

Vocabulary environmental investiga- 
tion, improper waste disposal , water pollution, 



proper waste disposal, town council; special words 
on handout, Pmmibte Communitff Sources of l^/ii-* 
tim: consumer waste, detergent, fertilizer, hazard- 
ous waste, heavy metals, herbicide, leachate, oil, 
oi^anic w^aste, pesticides, phosphorous 

Handouts 

Concerned Citizens ofFishviUe: Pmsible Caunen of 
fib»ermM€ SUgns ofthtllution; PmnilUe Communittf 
Soureen ^ PoUutim 

Sfmcial Note: The examples of pollution in this ac- 
tivity happened fVequently prior to our awareness, 
in the late 1960'8 and 1970's, of the threat to the en- 
vironment posed by these forms of pollution. Withir 
the last twenty years local and state governments 
and the national government, in corgunction with 
businesses and indusUies, have taken measures ~ 
including the treatment of wastes, careful disposal, 
regulations and enforcement — to considerably re- 
duce the chances that the possible sources of pollu- 
tion identified in this activity will be conduits for 
harmful wastes to enter the environment. However, 
accidents happen and examples of negligence and 
willful illegal dumping of hazardous materials still 
take place. 

Procedures 

1. Have the class divide into groui^ and give each 
group a copy of the map of Fishville. Each 
group is to represent an environmental investi- 
gation team appointc^d by the town council of 
Fishville. 

2. Give each group the handout, ObnervationH of 
Concerned Citizens ofFinhvilie. Clarify the di- 
rections, have students complete the handout 
and then discuss the words each group has iden- 
tified. Refer to answer key for answers and have 
each group make corrections accordingly. 

3. Each investigation team must research and pre- 
pare a report for the town council identifying 
possible causes of the pollution which have been 
observed and possible sources of this pollution 
in the community. Tb help teams identify possi- 
ble causes and sources give them the handouts, 
PoHsibte CauMen of Observable Signs of Pollu- 
tion and Posnible Community Sources ofPiMu- 
tion. These two handouts, used in coi^unction 
with the map and the handout, Otmervatiom Of 
Concerned Citizens, provide much, but not all, 
the information necessary to identify the possi- 
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FISHY FISH 



ble causes and sources of pollution in each let- 
tered area on the map. For example, by using 
the handouts, the following explanation for lo- 
cation **A" could given; 

Foam (in ObHf^rcations of Canrerned Citi- 
zens handout) can be caused by soap and de- 
tergents (see PoHHible Causes handout), 
which may be coming from the car wash (see 
Ihmifde Communiti/ Sources), The strange 
odors may be caused by organic waste which 
could he coming from the sewage treatment 
plant; also dead fish from the fishing pier 
may cause the odor. The water may be discol- 
ored because of rust or paint chipping off the 
pier, or it could be discolored from or^nic 
waste which could be coming from the sew- 
age treatment plant, or from car rust which 
could he coming from the car w£^h. 

Make sure as students writt* their descriptions 
that they indicate the hypothetical nature of 
their claims, which require further investiga- 
tion. Words such as couldiy might, may be, possi- 
ble, etc* are important in this situation. After 
giving the above example for location **A" to 
students, you may wish to assign each group a 
particular pollution spot (or spots) to investi- 
gate: "Br "Cr "Gr "H," etc. 

Note: Before students begin this exercise or as 
they proceed with it, they will need to learn the 
definitions of certain words. The following 
words found in the handout, Possible Cmnmu- 
nitg Sources of Pollution, are very important 
for students to understand: organic waste, con- 
sumer waste, toxic waste, determent, phospho- 
rous, feces, heavy metals, pesticide and 
fertilizer. Either define these with the class be- 
fore beginning this exercise, or have reference 
materials on hand for them to use to look up the 
words on their own. 

4, In their report, each group could use reference 
materials to suggest possible reasons why a pos- 
sible community soun^ of pollution might be 
causing the pollution described. This means in- 
vestigating (researching) the types of waste gen^ 
erated by "COMMUNITY CONCERNS" listed 
on the handout, Possible Communitg Sources of 
PMution, This also means investigating what 
the proper methods of waste disposal are for 
these residences, businesses, industries, farms, 
etc. and why problems sometimes arise which 



result in improper disjKisal by these concerns. 
(Remember that most residential waste and 
much waste from business and industry is dis- 
posed of in landfills. Hierefore, an improperly 
run landfill, could be a conduit for, say house- 
hold, industrial and hospital wastes to {H>llute 
an area not in the region where they are lo- 
cated.) 

5, Research conducted in Step 4 above could also 
be used to indicate, in the case of the COMMU- 
NITY CONCERNS, which sources are the most 
likely to he omtributing to a particular form of 
pollution and which are least likely to be con- 
tributors. 

6, Have each group give their repeal to the class. 
NOTE: The pollution problem designated by the 
letter "G" can be traced back to many sources 
and/or to a very harmful, serious source of pollu- 
tion which can affect human health by causing 
birth deformities and cancer. This is the group 
of pollutants described as h.?avy metals- (On the 
map their source would most likely be the 
"Abandoned Industrial Plant ") The hypothesis 
which describes how this and other types of pol- 
lution can take a while to have harmful effects 
on human health can be described as follows: 

Through the foal chain, fish can absorb and 
retain harmful chemicals in their bodies. If 
people eat fish contaminated by this form of 
pollution, then these harmful chemicals can 
affect human health. 

Given the special significance of **G'' you may 
wish to exclude **G ' from initial consideration 
by the investigation groups, and have all groups 
make reports about "G*' in a second phase of the 
activity. ("G'* could also serve as an evaluation 
exercise.) 

7, After all reports have been made have each 
group rank order the pollution cases, **A'' 
through **J,*' from the case which they feel has 
the potential to be the least harmful to life, to 
that which they feel has the potential to be Uie 
most harmful to life. Have them present reason- 
ing for their choices. 

Evaluation Have students list ten ways 
in which our waterways can become polluted if 
waste is not disfMised of proiMjrly. Have students go 
to the library and find three articles in newsnapers 
and/or magazines representing three different ex- 
ampleg from this list. 
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OBSERVATIONS OF CONCERNED CITIZENS OF FISHVILLE 



IHreetions: Your gi oup i-ole as an envii-onmental investigation team is to find out moi-e 
about the observations below which have been reported to the town council by citizens 
of Fishville. First, you need to identify key words in the report that indicate forms of 
pollution. So underline the key words in each of the ten location descriptions that ai-e 
signs of pollution which can be seen, or felt, or smelled. 



In Lx)cation A thert^ is foam along the shore line and there are strange odors. Water along 
the shore is discolored by a cloudy grey tint. 



In Location B there is litter: cans, bottles and plastic bags in the water near the beach. 



In lx)cation C no fish have been caught or seen near this stream. There is a slight discol- 
oration of the water ind an over abundance of sand at this point in the stream. 



In Location D algae are increasing on the water and rocks and few fish are caught any- 
more. 



In Ix>cation E .some fish with tumors have been caught. 



In Location F there is a visible sheen (film) on the water that reflects different colors as 
the sunlight shines; on it. 



In lAH'ation G some fiwh with tumors have been found floating dead in the water. 



In Location H the water is discolored and has a strange odor. 



In Ix>cation I the water is muddy-brown looking and algae is forming. 



In U)cation J the water is warmer here than upstream or downstream. 
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POSSIBLE CAUSES OF OBSERVABLE SIGNS OF POLLUTION 



FOAM — can be caused by soap or detergent which often contains phosphorous. 

ODOR — can be caused by organic waste such as feces, decaying food, urine. 

DISCOLORATION — can be caused by organic waste such as decaying food and feces and 
from dyes, paints, rust and many other things. 

LITTER — caused by human beings failing to put waste in a container. 

NO FISH OR DEAD FISH - toxic substances can keep fish from repi-oducing and from liv- 
ing by kiHing smaller fish and other organisms they feed on. 

FEW FISH — something may be changing fishes ability to eat, breath or reproduce, so they 
move somewhere else. 



SAND — used by industries to mix with heavy metals for the disposal of these metals. 

ALGAE — growth is aided by decomposition of organic waste: food, feces, and by fertilizers. 
Algae growing rapidly use up so much oxygen in the water that fish do not get enough ox- 
ygen to live there. 

VISIBLE SHEEN — can be produced by oil which floats on water. 

TUMORS — could be caused by ingesting (eating) animals or plants that have absorbed 
toxic chemicals. 



MUDDY WATER — can be caused by soil and dirt from land washed into the water by rains. 

WARM WATER — can be caused by warmer water entering the river from a particular 
source. 
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POSSIBLE COMMUNITY SOURCES OF POLLUTION 



COMMUNITY CONCERNS 
BOATING & PISHING: 
BUSINESS DISTRICT 
CAR WASH: 
PARK: 

BOATING AND FISHING: 
HOSPITAL: 

FIELD OF CROPS: 

FISHING PIER: 

FOOD PROCESSING PLANT: 

LANDFILL: 

NEIGHBORHOODS: 

ABANDONED INDUSTRIAL 
PLANT: 

POWER PLANT: 
PUBLIC BEACH: 
TRUCK STOP AND GARAGE: 
SEWAGE TREATMENT PLANT- 
WOODLAND: 



TYPES OF WASTE PRppy 

Oil, consumer waste 

Organic waste, consumer waste 

Detergents and soap 

Organic waste, consumer waste 

Oil, consumer waste, organic waste 

Organic waste, consumer waste, some hazardous sub- 
stances associated with medicines or diseases 

Pesticides, fertilizer, herbicides, organic waste 

Consumer waste, organic waste 

Organic waste 

Organic waste, consumer waste, Icachate 

Organic waste, consumer waste 

Stockpiles of foundry sand containing heavy metals 
including lead, zinc, copper, cadmium 

Water UHf d to cool down machines 

Consumer waste 

Oil, organic waste 

Organic waste 

Organic waste (tree limbs, leaves, carcasses, etc.) 
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